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PREFACE. 



A coLLECTicm of curious fiusts in Nature and Art^ 
whether disoovered by flccidenty or the result of 
philosophical inTe8tigBition> has always heeti deemed 
iafonnatton of the highest value and importance; 
an acquaintance with facts constitutes useful know- 
liedge, since they never can mislead, however sys- 
tems and treatises^ Iranded upon them may differ in 
tiieir condtBions. Without bein^ acquainted with 
the materials from whence theories are constructed, 
we niay be imposed upon by the misconceptions of 
others^ and. the vesults of onr studitt witi dien be 
unprodoctive of solid benefit; The importance of 
drawing ODndiisionB fVom (^iiserrations on fkcts has 
long been universally admitted ; and acted upon, in 
the adoption of the BaooBian^ and the rejection of 
the Aristotdian methods, of investigating nature. 

Numerous phenomena a»e from time to time dis^ 
oovered^ mtaiy of wlkidi' are ^egard«d for c^lxm^^ 
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merely as malter of ciiriositj 
cause no praj:tica] application of their nature has 
been inventecl or thought of. Thus it was with the 
loadstone, ivith which the ancients were acquainted ; 
the extraorditiary properly it possesses of allracling 
iron, naturally excited tlieir astonishment and de- 
light, but it was reserved for tbelr descendants in 
after ages lo render it subservient, in the mariner's 
compass, to traverse the tracltless ocean. At the 
present time, the discovery of the expansive force 
of the liquifiable gases is generally regarded as of 
little utility, but it is not improbable that, centuries 
heuee, our posterity will discover means to manage, 
control, and exercise the vast powers of these gases, 
as easily as we now do that of steam, of which the 
aticients were ignorant. Many other discoTeries 
recorded in the pages of this volume, apparently of 
trivial importance, may hereafter be rendered sub- 
servient to the uses of man. 

This work is, however, by no means contiaed to 
the explanation or relation of isolated facts; it con- 
tains, within its convenient bulk, several himdted 
experiments and processes in the useful arts, a large 
portion of which are easily practised without any 
previous acquaintance with the subjects lo which 
they relate, and many of them consist in valuable 
improTemenls in domestic economy. 

Jie experiments are also geneta\V;f caica\Mjeito 
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give the reader an insight into the various sciences, 
of which they form so many interesting illustrations, 
(especially Chemistry, Hydraulics, Hydrostatics, 
Pneumatics,) and incite him to a prosecution of 
ihose studies, which will afford him lasting enjoy- 
ment and profit. 

A slight inspection of the volume will convince 
tKe reader, that the object of the writer has been to 
oondense a great fund of information, of the most 
pleasing and valuable kind, into the smallest space, 
so as to render it conveniently accessible. The 
eminent success which has attended a former work, 
executed by the same hands, entitled '' A Sequel 
TO EndIess Amdsement,'* is an earnest to the 
public, that the present volume, which contains the 
most recent discoveries in science and art, will meet 
with an equally flattering reception. 
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m The Automaton Chess Player. 

K^^ "Thb automaton chess-player of Kempelcn was 

f^^^^oclllced into England by its inventor in 1783, and 

f ^^ recently been exhibited in various parts of England 

^nd ScoUand. The iiRerest vi hlch it excited is still 

^nallayed; and the public opinion is pretty equally 

^ifided between the two theories, of its being a piece 

^f real machinery, directed by the exhibitor, or a 

lilece of ingenious deception, under the controul of au 

Internal agent. If the impossibility of a chess-player 

being concealed in the machine had been thoroughly 

cstabliBhed, there would have been no hesitation in 

considering magnetism as the moving power; but a 

very narrow insipection of the apparatus convinces us 

that there is room for a living being: and while this 

appears to be the case, there is no occasion to call in 

the aid of more complex machinery. 

An ingenious author has demonstrated the truth of 
this opinion ; and has shown how a full-grown man 
may be concealed in the machine, and may take the 
iiuccessive positions which arc rendered necessary 
flaring the preliminary stratagem, as vreW ^% ^wcvck^ 
^epragrcBS of the game. The foUowin^ dfe?.Q,ri^V\ft\w 
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will exlitbtt die prtnclpul Brgumenb wMcli he emploft. 
Fig.l (in the plate) represent the UencraiappearaBce 
of the machine. It runs on casturg, and is either seen 
OD tbe floor when tlie iloors of the aparUnent tre 
thrown open, or ia wbeeleil into tbe room at ths 
comniGncement of the cxhibilioo. 

The exhibitor, in order to show tbe lucchaniKm, u 
he informs tbe ipeciatora, unlocks tbe door of ttw 
chest, mbich e^iposos to view a small cupbourd, lined 
with black or dark-colnared clotb, aud coDtainlsn 
different pieces of macblnery, whicb seem to occapv 
the whole space. He next opens a door at the luidc 
of the same cupboard, and liolding a lighted caodle 
at tbe opening, still further exposes tbe macliincr; 
within. Tbe caudle being witbdruwn, tbe back door 
is then locked. The drawer (G G, Fig- 1 ) In the front 
of tbe ebest is then opened, and a set of cbess men, a 
amall box of coanters, and a cuitiion for tbe suppait 
of the automaton's arm, are taken out of it. nie 
exhibitor now opens the front doors (C C, Fig. I) of 
tbe lar^e cnpboard, and tlie back door of the Sana, 
and applies a caudle, as la tbe former case. Hit 
cupboard is lined with clotb like tlic other, but ft 
contains only a few pieces of maebinrry. The chcU 
iinow wheeled ronnd, tbe garments ofthc figure lifted 
up, and the door In tbe body of tbe ligure, and another 
In the ttaiith, are opened. But it must he observed 
that the two ^de doors at the back are closed. 

The chest is now restoicd to its former position on 
the floor; the doon in front, and the drawer, are 
dosed and locked; and the exhibitor, af^er be has 
occupied some time at the back of tbe chest, in ap- 
parently adjusting tbe machinery, removes the p^ 
from the hand of the ligiire, winds up the works, uid 
tbe antoniaton begins to move. 

The eagerness of the exhibitor to dispUy part of 
the inachijiery at one time, and hU studied concenl' 
inent of it at another; Ihe regulai- and mdcvialtKg 
node of diKtomng the intaitr tff tha cheit; and the 
various facts which have been observed re^pectinr 
_ jtttiriadiiy up tif the titacMw ; icSocd p<Kliiv« ijioM 



that llic axis tnmed by the key ii qulle Tree snil 
uiTconnccted either with a spring or h weight, or any 
lystem of machiaerj. 

But it will he Been that any neraon well skilled in 
the game, and not exceeding the ordinary stature, 
may lecretly animate the automaton, and Imitate (he 
movements of the cheu player, which may be eaiUly 
undentdod by what follows : — 

The drawer (G G, Fig. I,) when closed does not 
reach to the hack of the chest, it leaves a space behind 
it, about one foot two inches broad, eijiht inches bigb, 
and three feet eleven inches long. This space is never 
exposed to view. 

The small cupboard is divided into two ports by 
tlie door or the screen (I, Fif. »,) which is moveable 
on a hinge, and is Mi contrived, that when B is closed 
tills it^reen may he closed also. The machinery (H) 
occupies the whole front of the division as far as I; 
the hinder division is nearly empty, andcommnnicatcs 
wilb the space behind the drawer, Ihe Uoor of this 
division being removed. 

The back of the great cupboard is douhle, and the 
part to which the quadrants, &c, arc attached, moves 
on a joint at the upper part, and forma, when raised, 
an opening between the two cupboards, by carrying 
with it part of the partition which is composed of cloth 
stretched tight. 

When the trunk of the figure is exposed by lining 
Dp the dress, it will be seen that a great part of it is 
occupied by an inner trunk (N, Fig. 3,) which passes 
off towards the back in the fonn of an arch, and 
conceals a portion of the interior from the view of the 
spectators. This inner trunk opens to the chest by 
an aperture about one foot three inches high by one 
foot broad. 

When the false hack is raised, the two chambers, 
the trunk, and the space behind the drawer, are all 
connected together. 

The player may he introduced into the chest by 
the sliding pannel (U, Fig. 3,) at the end. K&ni'\V\ 
then elevate tlic false hnck of tbelaT|^ec>xpbDnii\,Bn& 



axaame tlie poiltion repreaeDled bj* the dotted Hum 
in Fig. 2. Eveiy thing being tluis prepared "fin 
chann 'a wound op," and the exhibitnr may be|!in hb 
AperationB by openln); the door A. From the crowded 
and very ingenlona diaposldoD of the mschinei^ b 
this cnpUoard, tlic eye it onable to penetratt fl( 
beyond the openiui!, and thR apectatoi' is ltd toiM- 
clnde that the nbolc spnce i\ occtipipd by a slmUiir 
Bpparatns. Tbisillnaionisatrengtliened and conflnad 
by ohacrving the BlimmErinR liglit which plays mmw 
the iotricaciea- of* the machinery, and occastobug 
meets the eye when the lighted candic is Iicid rine 
bacii door. A fact, too, is ascertained, wfifcb% 
equally satisfactoiy, thocigh for opposite Teasou, to 
the spectator and tlie exhibitor, viz. that no opiM* 
body of any magnilade is interposed helween thelMt 
and the spectator's eye. The baclc door mnst noiTM 
locked, and the screen (I) closed, whicli beitisdta 
at the moment the light is withdrawn, will wM|r 
eacBpe obaervation. ' 

It lias been already mentioned, that the bftck iitt 
from its conatrnclion, cloaea by its own weight '■" "" 
the player's head will presently be very nc"' 
secret would bo endangered, if, in tuminj; 
chest, tbiB door were, by any accident, to fly 
it becomes neeosaiiry, therefore, " to make " 
donbly sure," and turn the key. If the cirr 
ehonldbc observed, it will, probably, be cim^di 
accidental, the keys being immediately wanted 
other looka. 

The back door being once secured, and tile (ciA 
closed, the success of the eTperiineot may be deoH 
complete. The secret is no looger exposed to hi40! 
and tbe exhibitor is at liberty to shape his condlin 
any way he may think most likely to secure the H^ 
ilence of the spectators, and lead theminxensiblylM 
llic main object of pnrsnil. The door (A) may <S$ 
be len open ; this will tend to confirm the ofiSA 
which the spectators probably formed on «Ienfii#M 
(»Ddle through this cupboard, that no person^H 
pOfiefaJed witltin: It iirtH *«rtl«« ^ 



DOtluDg can past in the interior without llieir know- I 
ledge, so long m this door continues opoti. , ■ 

Thedrawer standi next in the order of succcsbIoq^ 
it U opened, apparcnily. Tor the purpose of taking « 
the cheumcn, cashion, &c. bnt ivaUy lo allow tin 
far the player to dianee hit posilian, and to replacf 
the falie bnck and partition piepamtory to theopeningX 
of the great cupboard. " 

The chest may now be wheeled round for tl 
>urpoBe of showiDfE the trunk of the figure ; leavii)g,9 



in one of the side doors at the back ; for the apparent 
carelessncKB of sach a proceeding will serve to s'lvl 
any suspicion which the locking the other side ba^^ 
door might have excited, more especially ss the 
doors resemble one another in point of construction. 

When the drapery has been lifted up, and the 
doon in the trunk and thigh opened, the chest may 
be retnrned to its former situation, antl the doors be 
closed. In the mean time the pinyer should withdraw 
his legs from behind the drawer, as he will not to 
easily elTect this moremcnt after the drawer has been 
pushed in. 

When the doors in front have been closed, the 
exhibitor may occopy as much lime as ha finds neceih 
■ary in apparently adJnstiUR the machinenr at tlte 
bade, whilst the player is takins; the position deicrlba^ 
>t Fig.i. In this portion he will find no diliicalty i^ 
executing every movement required of the automatoitf , 
bi« head lieing above the table, be will see the ches(«', 
board throni;h the waistcoat as easily as through a veil |. 
and his left band extending beyond the elbow of tht , 
figure, he will he enabled to gnidc its hand to any part 
of the board, and to take up and let go a chess man 
with a string communicating with the finger. His 
right hnnd beiug within tlie chest, may serve to keep 
in motion the contrivaoce for prodnclng tlie noise 
"Which ii heard during the moves, and to perform the 
othc-r nicks of moving tlicheud, tipping onthecliisi. 



I 



iDordertofucilitatethelatrDdncHanoflheplByer'ii 
left arm irtio the urm of tlie lieure, tbelatler is obliged 
to be dranu backivardE ; and to acconut far aod con- 
ceal this strained attitude, a pipe is ingeuiously placed 
in the antomatoD'a hand. This pipe nrnat not be 
removed till the other arrangements arc completed. 

When all is ready, and the pi[ic removed, Hie 
ezbibitor may turn roiind the winder, lo give the 
unpressioD ta the spectators of winding up a spring, 
or weiiiht, and to serve as a aisjoa] to the player to 
set the bead of the autoinatou in motion. 

The above process is simple, fea^ihle^and effective; 
sbonlng, indisputubly, that the phenomena may be 
prodnced without the aid of machiDery, and thereby 
rendering it probable that the chess player derives bis 
merit solely Irom the very ingeuious mode by witich 
the concealment of a living agent is effected. 

m ■ 1 

^^■1, Ideihai Df takoig Ciuf) ii/'Zeui'fs mid FdIu^V^^H 
Mr. Ueeble'g object in making casts from Am 
natural leaves, was tasupply himself with fac-simlles 
of the form and lextnre of those planti which, as an 
engraver, he might bave to introduce into the fore- 
ground uf landscapes. Artists are not always so 
ctrcnmstanced, Ibat tbey can go out and study la the 
ticlds: and the plant lie may wish to copy may uot be 
io season when he needs iL These considerations led 
to the following process for obtaining fac-similes. 

The leaf.atsooQasconvenientafler being gathered, 
is to belaid on aUne-grained moist sand in a perfectly 
natural position, hating thatsartace uppermost wkiEn 
is to form the cast, and being banked op by sand, in 
order that it may be perfectly supported. It is then, 
by means of a broad camel-hair brush, ID be coTered 
over with a tbin ooating of wax and Bnrgundy pitch, 
rendered fluid by heat. The leaf being now renioTed 
Avin the sand, uud dipped in cold water, themx 

^H||0nniies hard, iind at the same tiuic <iufliciently ta^M 
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to aHow the leaf to be ripped off without altering its 
form. This being done, die wax mould is placed on 
moist sand, and banked up as the leaf itself was; it 
is then covered with plaster of Paris made thin, care 
being taken that the plaster is accurately forced into 
all the interstices of the mould by means of a camel- 
faatr brush. As soon as the plaster has set, the warmth 
thus produced softens the wax, which in consequence 
of the moisture of the plaster^ is preventea from 
adhering thereto, and with a little dexterity it may 
be rolled up, parting completely from the cast, without 
injuring it in the smallest degree. 

Casts thus obtained are very perfect, have a 
high relief, and are excellent models either for the 
draughtsman, or for the moulder of architectural 
ornaments. 

To make Odariferotu PastUes, 

Of benzoin gum and frankincense, each two and 
a half drachms; gum myrrh, gum styrax, cascarilla 
bark, in powder, and nitrate of potass, of each one 
and a half ounce ; mixed and formed into a mass with 
mucilage of gum arable, and oil of turpentine. 



^sf*^ r / »\f*^ 



Another method. 



Of camphor, flowers of benzoin, powdered char- 
coal, powdered cascarilla bark, powdered Turkey 
myrrh, powdered nitre, each equal quantities; beat 
them up with syrup sufficient to form a mass, and 
divide into pastiles of a conical form; or they may be 
mbced with rectified spirit of turpentine. 



«sr«>^^4Nr^«H^ 



Lithographic Paper, 

M. Senefelder, the celebrated \iwfe\ilo\ cii ^^ 
ynhagrapbic art, has lately prepared a Vm^ o^ ^w?k^\ 



or card, u a Eubstltutc for the mngnMian lime«R^^ 
aBUHlly cmployFd. Tbis card is covFred on one tr 
both facoBwith an argillo-calcareoiia miiture, whidi 
has Uie property of receiving the ink or iho crayiui in 
the same way that tlie itone does, and of iindergniag 
the ordinary prepsratioti, and fdrni&hing impresiioH 
as iioHt and perfect ad tliose obtained from dealgm 



Preparation 



■ QuiUl. 



A boiler is to be abont one-fourtli part filled wIA 
water, and the qnills suspended in a perpendicular 
position over the surface of the water, nilh tbeir taiU 
downwards, so the extremity of the tail is not below 
tlie eiirl'ace of the water. The boiltr is then ta b« 
close covered, and kept l)ailin|; fonr honrs. The next 
day, hating cleared the quills of roughoess, and 
rubbed them with a piece ot woollen cloth, let them 
be exposed to a moderate degree of heat, and on the 
following day they will be found hard and transparent, 
and without tlie defect of splitting too freely. 



Black Reainma Vamuh, 
Thisbcaiitiful black varnish, celebrated forlfslnitre 
and durability, is prepared in the following mnnDer: 
the ButsoftheSemacarjntsAnacardium, and IJic berries 
of the Iloligania longifolia, having been steeped a 
month in dear water, are cot transversely and pressed 
in a mill. The expressed jniee is kept for several 
months, and the iciim taken off from lime In time. 
The liquor is then decanted, and two parts of tbe 
Semacarpns are added to one part of the Holigama. 
Tbe varnish is laid on like paint, and is polished by 
rnbbiDg it when dry, with an agate or smooth pebble. 



RECREATIONS IN SCIENCE. g 

Manufacture of Cat-gut Strings, 

The eat-gut strings used for harps and violins, are 
manufacture in Whitechapel, &c. of the peritoneal 
^vering of the intestines of the sheep; but have 
always been considered inferior to those exported fVom 
Italy. Dr, Mac Culloch ascribes this superiority to 
the leanness of the Italian she^p : — it is known, tiiat 
the membranes of lean animals are stronger than those 
of fat ones; and be suggests, that the cat-gut should 
be manufactured from.the Welch, Highland, or South- 
down breeds, in preference to those which, like the 
Lincoln, are prone to excessive accumulations of fat^ 



DeUcate Instrument for ascertaining the State cf 
the Atmosphere, 

A portion of tlie oat-beard cemented to a p{ece of 
paper makes a valuable instrument for this purpose. 
As the oat'beard untwists with moisture, the index 
(made of straw^ mpves the same way round as the 
haiid of a waten, and thus moving, coils the string 
round tiie straw tube or axis, by which means the 
number of revolutious from any time observed mav 
1>e knovra, and thus the confusion will be avoidea, 
which is occasioned by the index moving more than 
once round, which it does in passing from extreme 
dryness to wet. 

The spring may be so placed as to wind up when 
the index moves the contrary vray, that is, from moist 
to dry, if the maker so chuses; and in this case the 
circle must be numbered the contrary way from the 
above. The oat-beard is fixed^ and the index is not 
to be turned or set to a certain point, as is the case 
with the common hygrometer, by a contrivance behind 
the case. The method of keeping a register of this 
hygrometer will be thus : — 

When on the npper part of the «lx\% VS^^iX^Na. ««!w^ 
coiJ, and the index points at 6, set Aov«ti \— ^, 
twocoiia, 6, «jt— ^, l^c- 
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10 HHCaBtnOM IN !ICI6!ii:E. 

Iftlic <^cle be divided Into 100 dl>biOM,;|jH 

reckoning will be no coil, ^^M 

and tlie hand Kt 10, setdonn 10, ^^M 

1 coU, 10, 110, -^M 

2 coils 10 810, Ae. 

wliicb, if tlie circle be large enongli, will be & reij 
coDTenieot mode of registering. 



Tree ef Cryiiata. 
Pot B small quantity of bruUed gum benzoin i 
piece of thin metal or a saucer; invprt over i 
tnmbler-glaBa In wbicti place a spris of heatll, or 
small-leaved plant; aDd apply the flame of a cai 
imdemeath, so as to melt tbe gum : dense fumes 
soon begin to arise, and depiwt themselves in i 
benutifril crystals of a ^Iky textnre, on tiie >pi 
heath, in delicate soft flakes, resembling foliage. 



Introduce a small portiouof water loto a thin glass 
ball, and keep it moistened for a considerable length 
of time by tlie application of sulphnric etiier; and u' 
viater will be converted into ice. 



glass 

ngth 

lihe 

I 



Btauiiful Metdaie Cryilab. 
Over one ounce of iron dlings in a tea cup, pottr 
a table-spoDu full of sulphoric acid, diluted with four 
times its cjuantlty of water ; boil it for a short time, 
and set it aside to cool, when beaulifnl eryltal s nf 
suliiLalo of iron will le formed, '^^~ 



MetKod qf muking the Irin Bletid OrnanaaCii. ' 

Mr. Barton, of the Mint, a gentleman well known 
for IiiB iagenuily and liis mechanical attaining nts, lioa 
recently conceived the bappy idea of oroaineuting 
Eteel and otlier articles niih &a colours of siiistcd 
surfaces, and bus secured, by patent, the exclusive 
privilege of applying; this principle to practical pur- 
poaes. TliG excellence of Mr. Barton's engine has, 
no doubt, enabled bim to execute this kind of work 
Willi a beauty and precision wluch no other person 
can hope to imitate ; its merits depend cbiefly on tbe 
beauty and correctneaa of the screw. Tlie plate in 
tbe Mrcw is not divided highi^r than tba two hun- 
dredth port of an incb ; bat Mr. Barton has drawn 
divisions on Bicel aud glass so minute as the teu thou- 
Bandtli pari of an Incb. In dniwing lines of two 
thousand in an inch, Mr. Barton often leaves out one 
line intenliDnally ; and one of tlie greatest proofs of 
the stability of the engine is, that after having taken 
it off the brass table with the work upon it (when tlie 
omission is distinctly perceived), he can reattre it to 
ill ptiue, and intraduci the tine, wilkaut its being dit- 
ttjiguiakable from the Test. 

In applying the principle uf striated colours to 
ornament steel, the effect or pattern is produced 
upon the polished surface by the point of a diamond, 
so that either the whole or a part of tlie surface Is 
covered with lines or crooves, whose distance may 
vary from the thousandth to the ten thousandth of an 
iucli. When these lines are oust distant, the pris- 
matic images of tbe candle, or any luminous body 
seen hy rellcction from the poUslied surface, are 
neareit one another, and the common colourless 
image ; and when the lines are least dittant tlie co- 
loured images are farthest from one another, and 
the colours are most vivid. 

In daylight the colours produced by these minute 
grooves are scarcely diatingnishabic, unless at tlie 
boundary between a dark and a luminom oVj&c^-, 
■ c that their brtlUancy -wiJiXic 'itrj 
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miicb impaired, evua with artllicial llglits, when thej 
are dispersed by the intprposition of globeii, or 
hemiepbcrea of grounil glBsH. 

Id sharp liKlit>i liow^ver, aiitl particularly In Dili 
of the sun, tlie colatirs sliiac with extruordinar; blil- 
iiancy, aud tbe play of tints wbicli accompany eteiy 
luminouE image can only lie eciiialled by tJiei r match- 
leiB exliibitiou in tlie reflections of tlie diamond. 
The surface of line steel, tlierefore, whtn grooved 
by a stilful hand, is peculiarly fitted for >inital]«e 
jewels and other articles of lemale dress, aoA me 
liave Lo doubt that itvrill find an applicatiun to lamj 
otber parposes both of use and ornament. 

The diviuoiu which Mr. Barton most Gominimly 
uses Ibr his meta.1 omanieaU arc two thousand to u 
inch; bat, -wlien iJie materinl is good, his entine 
enables bim to divide to flic thunianU and ten iEob- 
sand. When tlie lines, howcvtr, arc ao close, the 
labour is very great; liul tlie beauty of the nork is 
generally a compeDEatioa for the time bestowed upon 
it, as the slreusth of the ccdoor increases with tbc 
number of linEs. The ilepth of the line has a great 
effect in producing brilliancy, owing to tbe increase 
in the quantity of reflected light: and the depth 
may be in some mettsore judged of by tbe falntiKiB 
of the reflected image of the eye, when looking per- 
pendicolarly at the steel, until, nt lust, by tonlly 
removinii the original snrface, in rDDspquence of the 
edges of the cut meeting, the whole surface lotkt 
black, and the eye ia no longer seen. 



PrrponUJon of Fulminating Sifrn-, 

Take three drachms of cry stalliied nitrate of silver 
tednced to powder, put it into a bason, and pour 
aver it two ounces and a half of alcohol, and add 
seven drachma, by measure, of concentrate ni 
■eld. The mixture will inetantty become hot, and s 



hbchbatiom in scikkck', is 

Kradnally becomei milky ami Quake, and n nlute 
poivdcr becomes deposited. 'Wutin the Hctian haa 
nearly feaseil, and the mixture ar-quircd cimilateDcy, 
add gradunlly water to It to iiiKprnd tlie I'urtber 
autioD. Then wanh the wbite precipitate by repeated 
effiiiionn uf cold water, and fiuffer it to dry in the 
open air, In a dark |ilace, or lecluded from the light, 
iiy c(i»eringitwitli a few sheets of paper. 

Ttm compound reqalre* the utmost care ; it shoald 
never be included in a phial, nor should it be tonched 
or handled in any way that can pmluce a consider- 
able fHction; it explodes whilet net, or under a 
fluid, nben tonched with a glau rod ; it explodes 
alio when touched with a glass rod moistened with 
sulphuric acid. A grain or two applied to a piece of 
p^er, and made to approach a caudle, explodes 
with extreme violence. 

This celebrated compound arrests the attention of 
the curious in the fomi of various toys, called ful- 
minafing balls, bombs, &c., which explode when 
suffered to fall on the ground. Fulminating balls arc 
hollow, smail globules of very thin glaas rather larver 
than a pea, containing a grain or two of fulminating 
silver. The best method of exploding them U to 
crash them nndcr tlie heel of tne foot. They arc 
prepared as follows :— Introdoce one or two grains of 
liilndnatinK silver into a hollow ?lim globule, and 
secnrc it by pastinc over the opening or neck of llie 
globnle a piece of soft paper, which should also be 
extended over the whole ball so as to cover it com- 

Elctely. Fulminating bombs are balls the size of a 
azel-onl, cout^nbig about tlirec grains of fiilininal- 
Ing silver. They should never be exploded by crash- 
Ing them under the bcel of the foot, because their 
expkeive effect is prodi^oosly violent. I 



t^H^lMu Erperiment Kith a Pices <•/ Broira Poper.'^J 

ffive a piece of brown paper a »p\ie.ni;a.\ ^QTm,\«i 
' it iifion any hard gLobalai »vi\m\»J(«», &x*- 



dually lirine the papet thufl formed to tbat dLiIanra 
from a canJle at which it will begin to tnke fire. In 
thii case a beautiful blue flame may be seen han^g, 
as it were, by tlie paper till a hole in made in it, 
when tlic Dame, uuiii): to the increased action d1' (lu 
air upon all piirts of it becomes white, ibougb the 
edges still continue of a blue or violet coloor. 



IW 



Beautiful Experimcni uriih Pluiapluma. 

Into a deep cylindrical glafs not above three 
puts filled witli water put a piece of pliojiphonis, 
which, when tlius immersed, will make bi'ight and 
vigorous coruscations in tbc air. This fier; meteor 
is contracted in its passage through the water, but 
expands as soon as as it );ets above it. 

This effect will be produced in warm weather 



g-M(ar Hydrai 



c Experiment. 



fr 



If a Jet of water about one-eigbth of an inch in 
diameter be impelled from a tube, a couical cop 
may he suspended about four feet from the pipe so 
that the cup will continue to oscillate od the extre- 
mity of the HuJd columu. 

This cxperimeut may he varied and improved by 
placing lighted tapers or a coloured lire-work o: ' 
it will, ind 



1, indeed, form a 



Ta freeze QuickaUver. 






Qnlckrilver, though always iii a fluid state nt any 
nsuai natural temperature, owes tliis form to the 
agency of caloric ; it is a solid metal, and by a suffi- 
cient reduction of temperature cut be obtained in the 
wlid SI — 



Solid mercury posaeaaej ui evident degree oTmst* 
leability, as it can be flattened with ahninniBr; Itii 
somewhat flexible, and may be extended wltbout 
hreakbg; ills not possible to ettimate its ductility. 
ICa hanlaeBB, when thus near to its melting point, 
docs not appear to be considerable. In congealing it 
assumes a crystaliine structure and fonn. In iti 
Etnictuie it presents ttie appearance of strix diierg- 
ing from dilieTent centres ; and wlien tiie llqoid part 
U withdrawn from a quantity partiaily congei^ed, 
small octahitdral crystaia are discoverable. 

If the congcalation of mercury is wanted to be 
exbiUted in a miniature process, the readiest way b 
to throw B little of the metal loose into a pretty large 
mass of a freezing mixbire, composed at' snow aud 
raniiate of lime, where it will congeal in a few 
minates. It is of importance that the snow should 
remain vritbont doors till tbe moment that it is wanted, 
and the wlioteof tbe muriate should be kept cold, by 
Immersing in snow or Iced water the vessel that con- 
Great cantion sbonld lio used in tonching frozen 
mercniy; it gives nn immediate sensation like a 
wound from a rouzb-edgcd instrument, or as if the 
linger was squPEzed in a vice, and the mere sensation 
can bardly be distingnlshed from tiie bnm of a red' 
hot iron. The part in contact immediately becomes 
quite white and numb; and there is no doubt, that if 
U were to remain a very little time in contact wil' 
tlic frozen metal, a local gangrene, like Hiat of 
common frost-bitten limb, wonid come on. " ' 
moved by nibbing the part a little time with 
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Test to itdtcl Acids. 
Immerse a slip of litmus paper in 



r fermented 
b<:camQ cbADf^ud. to 
red, btroiije all vinous tinids, even IW Ki\\ics.v, c«o 



1 



tain a free acid, soma more, others leaa. Ilie n 
occasiaoeil by tidoiis liquors on liUnas pnper U owing 
to the jiresenre of tartaric, malic, or acrtic ncid. 

Paper, staioed with tlie juice of the vinlet flower, 
or tlie scrapings of purple radislles, answers tbe saae 

The colour of litmus pFippr ought to be a ptilc, 
not a dark violet hue. This paper, when loni; ex- 
pospd 1o tbe contact of air and light, lores its ccrtotf, 
and then becomes unfit for use ; it should, tbeT«' ~~ 
be preserved in opake-stopped bottles, or plac 
tween the leaves of a hook. 



Preparation of Litmus Paper. 



paper iato tincture of IJtmu!, and Ful^nng it to dry 
slowly. Tlie paper sbould lirst be freed from tlM 
portion of ghie, alum, and other foreign matteri, 
IwMeh all writing-paper contains, and this may be 
done by a repeated effuuon of distilled water. 



SM 



1 



Nea CmutrMction cf Magic-hanthom iSfufnWi 
A very beantifnl mode of exhibiting 
fountain is described below. 

Take a frame of brass of the same size and thidi- 
ness it a tnag^c- Ian thorn slider, and introduce a 
nambcr of pieces of twisted glass, so that they may all 
be made to rcvDlvc in coojunclion by tnrning a ban- 
die provided tor the purpose. If the frame he now 
introduced into the lanihorn, and a painted plate of 
plass representing a fountain tie placed in the front, 
tt will be funud, mat when the twisted glass is turned, 
streams of water will appear to ascend on the sovm^h 
in llie most perfect way possible. ^^H 



The Eye deicribed an an Opticid Inilmmenl. 

The eye is of a globular form, and compelled of 
three coats or tpgiiments, one covering Ihe otlier. 
I'he external coat or caao, which forms tbe globe of 
the eye, is at the back part strong and opake; the 
fore part is thin and transparent, sn as to admit rea- 
dily the rays of light, and it is therefore called the 
comia, from its resemblance to polished born. It 
cDCloies three pellacid matters called the hunuMtra, 
which are of different dcnsitiet. That in the ante- 
rior part, immediately nnder the cornea, is called 
tbe aquenii AumoHr ,- that immediately bcliind is the 
cryilalltne hunvnir, nliich is a double convex lens of 
^reat refracting power; and the rest of the eye is 
tilled with a jelly-like substance called the vitreous 
hummiT. The irii, which is the coloured part of tbe 
eye, is an opake membrane, which is perforated by 
a small hole, the pupil through which the rays of 
light must pass to the crystalline humonr. The optic 
nerve enters at the under part, and is spread all over 
the interior Knrface, at the back of the eye, in tha 
form of a fine net-work, and therefore is called the 
Tetina. Tkia, it will be seon, that Ihe eye is alto- 
gether calculated to act as a convex lens of strong 
refractive powers. 

From every luminous point of a visible object 
conca or pencils of light are limited or reflected in 
every direction ; but to produce vi«on, It U necessary 
that Ihey should be concentrated or converged to 
snch a point as to make a forcible impression on the 
re^B. ^Thus, from the luminous body A, Fig. 5, the 
rays rrr are sent in varioiu directions. Those which 
fall upon the transparent cornea C C, arc there 
refracted in such a manner as to enter the pupil at 
p, and io passing the crystalline lens or humonr tliey 
safTer a second refraction, and are converged to a 
point or focus at the point a on the rcliua. Nov, i^ 
is evident, (hat if the rays co«\d \\a.vt v^**"-* '■^^ 
hainoiira of the pye in their nutur^ Aiiertwm, 'ftvW 



U, in the direction of the cone or ^yrsmid C, A, C, 
they wonid bave made upon Oie retina a very bzMd- 
aive but feeble impreasioii, aucli as we know by 
experience coald not produeu distinct vision, 1^ 
obviate tbis, by tbe force of tbe refraction which 
tbey suffer in tbe eye, tliey form another cone 
opposed to the first at its base, and tbe apex of 
which is at a, and thus an impression sufficiently 
forcible to produce distinct vision is made on llie 

We may verify l)y experiment what has been iild 
of tbe cauic of vision, by tailing the eye of an ox 
recently liilled, and dexteroasly removing the pos- 
terior coats to tbe vitreous bumour; and if a piece of 
white paper is then piiiced at the part, the image of 
any bright object which is placed before the eye will 
be seen distioctly painted on the paper, but in an 
inverted position. 

Artificial eyes are sold at the opticians, in which 
all the humours are made of different Itinds of glass, 
and may be separated at plcusuie. At the back 
part, where the retina ia supposed in the natural eye 



The Kaleidoscope. 
The principal parts of the kaleidoscope are two 
reflecting planes made of glass or metal, or any other 
reflecting substance, ground perfectly mit, and hi^ly 
polished. These reflectors may bave any magmtude, 
bat, in general, tbey should be from four or five to 
ten or twelve inches lung, Iheir greatest bread^ 
being about an inch when tbe length is six inches, 
and increasing in proportion as the length incretses. 
When these two plates are put togellier at an angle 
of 60°, or the sixth part ol a circle, sod the eye 
[riaced at (he narrow end, it will observe the openiMg 
^JwICjilied six times, and arran%eil[Qaiul\.\ie.>:KidH^B 
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On ths Stlectitm qf O^tcta/or Iht KdeMoK^. 

Although the kaleidoscope b capable of creating 
beantlful forma from the most ugly and shapeless 
objectt, yet the combinations which It presents, when 
obtained from certain formt and colours, are so 
Bupetior to those which it produces from others, that 
no idea can be formed of the power and etfects of 
the instrument unless the objects are judiciousl; se- 
lected. 

The objects which give the finest outlines by 
inversionj are those which have a curvilineal fotip, 
Ench as circles, ellipses, looped cnrres like the figure 
8, carves like the figure 3 and the letter S j spirals 
and other forms, such as squares, rectangles, and 



triangles, may be applied witli advantage. Glass, 
both ipun and twisted, and of all colours and shades 
of colours, should be formed into the preceding 
shapes; and when these are mixed with pieces of 
flat-coloured glass, blue vitriol, native sulpliiir, yel- 
low orpiioent, dlfierently coloured fiuids enclosed 
and moving in small vessels of glass. Sea., Ihey will 
make the finest transparent object! for Che kalei- 
doscope. When the objects are to be laid upon a 
mirror plate, fragments of opaquelv-colonred flasa 
should be added to the transparent fragmenta, along 
with pieces of brats wire, of coloured foils, and 
grains of spelter. In eelecllDg transparent objectii, 
the greatest care must be taken to reject fragments 
of opaque glass, and dark colours that do not trans- 
mit much light, and all pieces of spun glass oi co- 
loured plates should be as ttiin as possible. 



Magic Squares. '^ 

The magic square is a square figure formed of si 

series of numbers, in matlieuiatical pTinwniin'o, ■»» 

difpoted in parallel and equal ranVn a^ v\\-!iX "Onii. »™ 



so 

of eacb ron taken cithor perpendlcularij, IiotiaM 
lultj, or (liagonallj. aro equal. 

The several nmnbcrs whicli compose any aquan 
nnmber (for inetaace, 1,2, 3, 4, S, &c. to :i5 inchl 
live, which compose the square number 25), lieU 
disposed after each other, in a nqunre figure of ij 
cells, each in its cell, — if, Uien, you change the ordM 
of these numbers, and dispose them in the cella ^ 
BBch a manner, as that the life numbers which fill M 
horizonial rank of cells heing added together, tlu) 
make the same snm wilh the five numben on aa 
other rank of cells, whether horiwmtal or vertii^ 
and even the sanie number with the five in each ■{ 
the two diagonal ranks: tbis diapiaition of nmabe^ 
is called a magic square, in opposition to the fomnl 
diaposilion, which is called a natural equnre. < 

Ua^k SqiHUV. 
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Snppose a square of cells, whose root is vneven 
for instance, 7, and that its 40 cells are to be filled 
magically witli numbers, far instance, the first?, n 
the one side take the first seven numbers, beginniiq 
with unity, and cnilinc with the root T, and onthl 
other 7 anj all ita mnltiplcs to 40 cicluuvely ; and ai 
these only make ai^i nnmbera, add B, which maka 
this an arithmetical progression of seven terms a 
well as the other, o, T, 14, 31, 2S, SS, 42. TU 
done with the first progression repeated, fill th( 
square of the rout 7 magically : in order to do tliil 
write in the first seven cells of the first horizonta 
rank the seven numbers proposed, \n w\ia\. «tiei ia 



may be raoged in 5040 different mBimi^ra in the same 
Tank. The order in which they are placed in the first 
borizontal TBok, be it what it will, ii that vrhicb 
determineB their order in all the resL For the 
decond horizontal rank, place in iti first cell either 
the tlurd, the fonrth, the fifth, or the sixth nnmher, 
from the first number of the first rank, and alter that 
nrile the six otlien in order as they follow. For the 
third horizontal rank, observe the same method with 
regard to the second that you observed in the second 
wtdi regard to the first, and so of the rest. For ia- 
stBDce, suppose the first horizontal rank filled with 
the seven numhers in their natural order, I. 3, 3. 4. 
S, 0, 7, the second horizontal rank may cith«r i 



mence with 3, i 



<Aith 



', but in tt 
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The tliird rank therefore must comraenee with S, 
the fourth with T, the fifth with 2, the sixth with 4, 
and the seventh witli 6. The conunencemeut of the 
ranks which follow the first being thus determined, 
the other numbers, as we have already observed, 
most be written down in the oTdei vi\iticvo. ftv«i 
ilaad io the ^rst, going on to &, fi, anil, *^^i*'' 
tarning to 1, 3, &c., till eveTy ti\Jin\iev So. Wi '£«»' 




rank be found in every tank undcrncalb, aocordiog 
to tbe order arbitrarily pitclieil upon at first. By 
this means, iC is evident, thnt no nnint>et wiiatever 
ean be repeated twice in tiie same rank ; and, by 
conaeqnencc, that the seven numbers, 1, 2, 3, 4, 5, 
fl, 7, being in each rank, roust, of necessity, make 



The Magical Sgvare. 
The Chinese have discovered myetlMl letten 
lbs back of tlie torloise, whicb is the Gammoii iuh 
Ciil iquara, making each way IS, vie. 
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Writing in Opher. 
A cipher, coniisHng of nine radical characteti, 

(those, lor instance, composing tlie well-known lignrc 
TT with one, two, three, or more points at pleaaorc 
above, below, or in the body of the figure,) Is mfli- 



^P Pints Eleetrical Macliine. 

The plate electrreal machine consists of a cii 
plate of glass revolving on an axis which i 
through lit centre {neu Fig. e), the cicitat^ 
effected by two pairs of cuahions placed at apposite 
"" *" of the cirourafereooe gf.^ ~'""* "^^ "-"■ 



IS of maliogauy. 
'. prc»iue upon the plate U adjiuIoU by 
screws whicli pass through the opposite pieces. A 
brass caadactor, supponed by a glajii arm, b fixed 
to one pillar, or Id large ones to the bottom of tlie 
frame of the machine, carrying two branches cx- 
pnndiog beyond the periphery of the plate. The 
extremities of the condmttora are furnisliecl witli 
points in order to collect the electricity from the 
excited surface. 



To strike Cold Leaf into Gloat. ^ 

Take two slips of coinmou window gln^, eaiA 
atiaut an inch broad, and four inches long, then take 
a xlip of gold or silver leaf about the breadth of a 
Gtruw, and six inches in lengtb, and pot it between 
the glawoa lengthwise in the middle, lettiag the ends 
of the leaf hang down an inch without the glasses at 
each end. Tie the glasiiGB close together by wrapping a 
strong silk thread round them, and lay tliem down 
tin the table, to that one end of the metal leaf may 
be in contact with the coating at the bottom of ajar, 
placed 10 that it may be charged at the prime con- 
ductor. Then charge the jar, and having put one 
end of the discharge upon Uiat part of the leaf that 
lies without Uie ghiss Blips at the farthest end from 
the jar, apply the other end of the discharger to the 
ball on the top of the jar-wire, and all the hrc in the 
jar will be discharged through the metal leaf. If the 
slips of glass remain whole, yuii wiU see that tlie 
leaf is mis^g in several places, and intitead uf it a 
metallic stain ui>on both the glasses exactly alike. 
When they are taken asunder, you will observe lliat 
tbe leaf has been melted by the electric lightning, 
' actually driven into the very substance of the 
» neither o^uct/iirti] uor n^iui Tcgia nill take 
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RECBBATIONI II 



To frf'^ 

Take eleven dniclimi- of muHiite of uminonia, tea 
pf nitrate of pntasli, and sixteen of lultiliate of uiUi 
reduce each of tbcse salts ^[larately tu a fine pow- 
der, and mix ttiem gradutiDy in a glata vessel, or thin 
metal is better, with five ouncen of water (th? capi- 
cily of tlie vessel »bould be Just ODly laige enough lo 
bold the luatenals). tlie result will lo, Ihat ai the 
salt! dissolve cold will be piodnced, and a thenm- 
nieter • immersed in tbe mixture will sink at or betow 
fVeexing. A little water, about half an ounce, \a i 
test-tube, when immersed in tbc mixinre during Ha 
sototioD, becomes frozen in about ten mlnutet. 



rale'lylhMo 



FTtparaiioH ef a Metallic Variegated Pai 
Prepare clean filings of copper, hrass, I 
and other metals. Put each of them separately 6 
an iron vessel, aud heat them till they cliaDge enow. 
The degree of heat can only be regulated by trial. 
Take these filings to a aatting-mill, liimiihcd trilb a 
fuonal at the top, and pafs tbem through it. A matt 
sparkling powder of all sorts of lively colonn itUL be 
the result. 



Teai (o dUtingaUh Iron from Steti. 






that it will only feebly act opon lie blade of ; 

table knife. If a ilrop of Ilie acid that diluted be 

put upon steel, and alloned to remain o ' " 

ininntes, and then washed off with wati 

hlnck spot; but if a drop of the samt 

upoD iron the »pat will not be black, but of a whitish 

grey colour. 
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Tb prnjent the Fractvre of Lamp Gliwjtj. 
Tbe f;\m chimneyg which are now in lach eicloi- 
sive use not only for oil lamps, but also for the burner* 
of oil and coke gas, very Ireqnenlly break, and not 
uuly expose to danger those who are near them, but 
occasion mucb expense and i neon veule ace, parli- 
colarly Co those who arc rifsident in the country. 
Tlie bursting of tliese glasses rery olien ari^s from 
knots In the glass, where it is less perfectly an- 
nealed, and also fiom an inequality of thickness at 
their lower end, which prevents them expanding 
■niformly by heat. The best method of detecting 
the knots is to examine the glasses by polarized light, 
and reject those that exhibit at the koots the depD- 
larized linls. Tbe evil arising from loqqaality of 
thickness may be cured by making a cut with a 
diamond in the bottom of the tube ; and it is worthy 
of remark, that in establishments where sx lamp^ 
are lighted every day, and vihere Biia precantlon 
was taken, there was not a single glass broken for 
nine years. . 



Bramai'f Lacks. 
A lock of tiv« slides admits of SOUD variations, 
while one of eight will have no lesa than 1,939,360 
cbsmgeSj or, in other words, that number of attempts 
at making a key, or at picking it, may be made 
before it can be opened. Tliis difficully, great as vC 
b, has been increased an hundred foW frj ms. ™v- 
_._ . _. ■jj ggg'g^ flip secatity ot ftirannM* 



locks depends an the doctrine of combinations, c 
■auMplicaCion of Dunibera into eacli other, wliidii 
known to increase in t)ie most rnpid ]>roportu>n. 



Capiilajy Attraction, 
If one end of a skein of thread be put into a 
vessel of water, wlille the oUicr iiangs over the ude, 
it will very soon become a conductor uf the liquid, 
which will filter and run off until the vessel ia nearly 
enpty. 

Sifmpalhetic Ink. 
Dlasolve a crystal of sulphate of copper in a 
winc-gtass lull of water, and with this solution write 
or sketch any thing on paper — no characters will be 
visible. Moisten the writing with a leather ilipped 
intuu diluted solution of prussiale of potash, and the 
letters will appear of a beautiful blue. 



Skawer of Snow. 
Take a phial hlled with aquafortis, and set It by 
the fire till it is warm : then iatroituce flings of pare 
silver. When the aquaforlii is saturated vrilh silver, 
wipe the phial clean, and put the solution in n cold 
place; it soon becomoa transparent, and the silver 
particles, like those of water, will shoot into cnsUli. 
These in a short time will descend very rapidly to 
the bottom of the Huid, fomiing h perfect shower of 



Discmcries. 
Dr. Black discovered carbonic acid luid latent 



' Hr. Caveadiibhydrogen, the compositioa of water 
and nitric add. 

Dr. Prieetl)' nitroua gas, the existence or Hmaio- 
■lia, and several of the acids id an ailrial fonn, and 
oxygen rbs. 

Scbeele also discovered oxygen gas, azote, and the 
ompositioa of atmospheric air- 
Lavoisier overturned Stabl'B system, nnd intro- 
duced a nen tlicoty. 

Daltou the tlieory of definite proportions. 
Sir H. Davy llie metallic l>a«es of tlie earths aoA I 
alkalies. ^d 



SpUndid Ligkl. 
A splendid Instanco of light prodnccd durioi; 
crystallization was observcil by M. Buchner, during 
tlie sublimation of benzoic acid, previously mixed 
with pnlveriicd carbon. The sublimalion was carrieJ 
on in a tall glass cylinder npon a stove, and when It 
liad well bcgnn, there appeared an nninterrupted 
■Dccession of sparks continning for half an honr, and 
which ceaBBd only when the cylinder was removed 
from tho stove. 



To prtMott Fta-i, tfC, from (Af Attatlu nf tlu Moth, 
Amiitnreof alcoA^i (spirit of wine) with tormtive 
mhlimait (perchlorlde of inercnry) made very strong. 
This llqnid Is calonrtess, and will not soil the most 
delicate fur ; it i« a spirit, and diffuses itself rapidly 
through the skin ; it is antiseptic, and preserves frotn 
decay, and of all pnisons known it is the most deadly 
to insects. 



Anofher MelHod. 
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Beautiful Chemical Eijierimentl. 

I. Drop gradnallj small plecei of cnrbonaM of 
Hmmonia (strong smelling aalU) into a goblet conuin- 
ing nitric acid, sligbtly dilated with water, ai long 
Ba any effervescence continnes; pour the atdntian 
into a china sancer, and place it near the fire (free 
froD) diis()tiil a conndarable part of the liquid be 
evaporated, then remove it into a cnol place, and 
beautiful needle-like crystals will be formed. 

'2. Take an ounce of saturated soUitinn of car- 
bonate of soda, and add to <t half an ounce of >ul- 
phuric acid, set it aside, and in a short time uryelalt 
of sulphate of soda will be prodnced. 

3. Moiaten the interior of a tnmbler-^lass vlth 
a large feather previonsly dipped in mnriatie udd, 
and also moiaten the inside ol' another tnmblet with 
liquid BDimonia; bring the months of the glasses 
together, and the two s^sea (previously inrisible} 
nUI unite, producing white fnmes, which will deposit 
themselves in a crystalline form on the sides of the 

glMS. 

4. Dissolve a portion of sub-carbonate of potash 
in a glass containing water, and add to it nitiic acid 
as long a^ any eflervescence continaes; then peur 
the liifuid into a saucer, and place it neftr the tire tin 






be fojrmed. 

S, Evaporate any quan^ty of milk-wbey to the 
consistence of honey, and suffer it to cool. Diuolve 
the mass in water, and clarify it by the addition of 
^- wh'le of egf-B. Filter and eva^iorate it to the 
rice of By nip : when cool, beautiful white 

will be deposited. 

9. Dissolve three quarters of an outioe of snlpbUe 



ofsoilB In one ounce of bollEnit water ; pour tLo >oiu- 
tion while bot Into a phial, and cork it closu : when 
perfectly cool the mixture wilt still be fluid; but by 
removal of the cork crystallizBtion will commence, 
and proceed with great rapidity. 

If the above effect does not iinmrdf I'eZy take place 
on the removal of the cork, drop into it a crystal of 
the salt, and the effect will instantaneoualy be pro- 

Etmarks. 

When the laws of ctystallixation are allowed to 
pcrfoTm tbeir functions uncontralled, the beautiful 
geometrical forms which they create are marked with 
the most perfect rrgulai-ity. Even their physical 
properties are symmetKcaily related to some axis or 
fixed line; and Umunk all their functions arc per- 
formed in utter silence and repose, yet tlieir pby- 
tiology, if we may apply that name to the actions of 
apparently dead matter, is not less wonderfnl than 
that which embraces tiie busy agencies of animal and 1 
vegetable bodies. ^ 



pTetervatioK qf Cryllalt. ' 

It ii sometimes an object to preserve good crystals 
of salts, especially with those who arc attentive to 
the study of crystalli^raphy. In attiunini; this end, 
much assistance may be derived from the use of 
sweet oil. Many crystals which change, and become 
dull by exposure to air, as alum, sulphate of copper, 
snlphate ot Iron, prussiatc of potash, &c., if slightly 
oUed, do not tlien alter in a long time; and manv 
effiorescent snbitances arc prevented changing b 
the same means. Even crystals of Glanber's 
may be enposed to the air far weeks. 



lUechaaicai Meant for Copying Drawingi. ' 
To trace against the Uglit bold the draning] 
wish to copy BgaiDSt one of the panes of (he winof 
or have a pane of glass put into a frame, aod Gil 
up like s music stand, with a candle behind it. I 
the paper over the drawing, and yon will aee bU| 
lines of the original dislinclly through it, by «t[ 
means ynu can easily tmce them with a pen or bla 
lend pencil. | 



To inofte TrticiTig Paper. 
Mix together equal parts of oil of tnrpeiil 
and diyio;; oil, and with a rag mb it evnnly o 
«ame Ian or tissne-paper, or any other very I 
paper. Hang it by to dry for a day or two, MH 
will be 6t for use. Lay this over the drawing; 
wish la copy, and you will see every line diaUttl 
throngh, so that you can go over them with a bla 
lead pencil. If you wish to do it in ink, mix a Ui 
ox gall with the ink to make the paper take 
which it wonid not otherwise do on account of ' 
oil. 



Tu Timke Camp Paper. 
Take some hard soap, mix it with lamp-blH 
make it into the consistence of a jelly with wal 
with this brash over oae side of the paper, and It; 
dry. When yoa use it, pat jt between two aheeti 
clean paper, with it« black side downwards, and « 
a sharp point draw or write upon the clean papi 
and where the tracer has touched, tiiere t»ill b» 
impressioo upon the lowermost sheet of paper m 
it had been written or drawn with a pen. It may 
made of any colour, by mixing with the soap bM 
lead, vermillioD, &c. 



stencilling. 



Lay the drawing ;nu wish to copy over a iheet < 
paper, and nilh a needle prick all the outline ovb^ 
nith holes through both the paperx ; then lake the 
dean paper vitli the hole* made in it, and 1^ it upon 
tiie paper yon wifh to have the design transftrred to, 
and daet It over witli the powder of charcoal from 
Email mnsXn hag, the dust will penetrate tbroiieh It 
holes, and leave a correct copy of the original upt 
the paper. 

lliiB pricked paper wlU do again for any 
of copii's. 



1 



the 



MagJiefic Periprclicc Class, 
Provide an Ivory tnbe about two inches anil a 
lialf long, and of (he form expressed at Fij^B. 7 aud 
S. The side of tbia tube must be thin enough to 
admit a considerable quantity of light. Il is [□ open 
at one end with a screw, at nhicrli end there must be 
placed an eye-glasi of ahont two inches focus, and 
at,the other end any glass you pteaie. Have a eduiM 
magnetic needle like tbat placed on a compass; it 
mBst be itronely toucbed, and so placed at the bot- 
tom of the tnbc that it may turn fi'eely round. It is 
to be fixed on tbe centre of a small ivory circle C, of 
the thickness of a cdanter, which is placed on lbs 
object-glasB D, and painted black on the side next it, 
Tliis circle must be kept fast by a circular rim of 
pasteboard, that the needle mny not rise off its pivot 
after the same manner as in Ihe compass: this tube 
will thus become a compass suffidently transpiirent 
to show tbe motions of tlie needle. The eye-glaa* 
serves more clearly to dislinguisb Ihe direction of Iho 
needle, and the glass at the other end merely to give 
the tube the appearance of a comninn perspeclive. 
The needle in this tabe when placed ovct, soAtot 
anell distance from a magnet, or an-j wo.G^nw'i va 
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wbich it U contained, will oewKarilj place Iteelf in 
a position directed by that aiagnel, and, consequcallj, 
ihow where the north and south pole of it is placed, 
the nortli end of the needle conatantl]' pointing m 
the soalhendof theniagnet. Yon must observe, hov- 
ever, that the attracliDg power mast not be very fir 
distant I'rom the needle, especially if it be smaJl, u 
in that case its Influence extends but to a short ai>- 
tance. This lube ma; be differently constnicled, bj 
pladng [he needle in a perpeodicular direction on a 
small axis of iron, ou which it most turn qoile freelj, 
between two plates of brass placed on each side the 

tube: the two cuds of the nocdle should """ ' "-* 

equilibrium. 



ComBitmitnlirt BImep. 






Take a crown-piece, and bore a hole In the ride 
of it, in which place a large needle strongly touched 
with a ma^et, then close the bole with a small piece 
of pewter that it may not be perceived. Now, the 
needle in the " oiagaetic perspective'' in the above 
article, when it is brought near to this piece of 
money, will fix itself io a direction correspondent to 
the needle in that piece. Desire any person to lend 
yon a crown-piece, which you dexterously change (br 
one that you have prepared as ubove, wfalch give to 
another person, and leaTP him at liberty either to 
pnt it privately in a snuff-box or not; he is then to 
place the box on a table, and ynn are to tell him, by 
means of your glass, if the cronn is in the box or 
not. Then bringing your perspective close to the 
box, you Mill knovr, by the motion of the needle, 
whether it be there or not ; for, hs the needle in the 
perspective will always keep to the north of itself, 
if you do not perceive it has any motion, yon may 
conclude the crown is not in the box. It may b^i- 
pen, however, that the vnre in the crown may be 
piticed to the northj iii which case you will be de- 
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find the needle In the perspective remain BtatioDaryy 
you may make some pretence to desire the person to 
move the box into another position, by which you will 
certainly know if the crown-piece be there or not. 



i»i»^^^^»i»^«» 



A Crdhanized Tongue, 

On coating the point of the tongne with tin foil, 
and its middle part with gold or silver leaf, a soorisfa 
taste is produced. 



^<0* »i»i*«»^^«» ' 



Powerful Batteries. 



Sir H. Davy's great voltaic battery consisted of 
two thousand double plates of copper and zinc of four 
inches square. 

Each plate of Mr. Gbildren's large galvanic bati> 
tery consists of thirty-two square inches, and pro*- 
duces intense heat Iron was instantaneously con- 
verted by it to blister steel, and diamond powder 
disappeared. 



^^>»>^i^#>^^>^^ 



Sir Isaac. Newjton^s Magnet, 

The smallest natural magnets generally possess 
the greatest proportion of attractive power. The 
magnet worn by Sir Isaac Newton, in his ring, 
weighed only three grains, yet was able to take up 
746 grains, or nearly ^50 times Its own weight; 
whereas, magnets weighing . above two pounds, sel- 
dom lift more than hve or six times their own weight. 



i*>»v»^S»^S»^>»>» 



Wedg€UJOod*s Black Ware, 

Wedgewood's black ware, which \s tcv^Aft o'^ W- 
galt, attracts ibe magnet strong. 



Tn prniuct a C'ariaiat-Iled Flame. 
The flume of the spirit of trine may be colaanl 
liy the addition of variou<i hodicB which the ipMl 
holJs in solution. The flame of alcohol 19 titi^ea nil 
in [he following manner :^Fiit into a small iron ladle 
one part of muriate of strontia, and ponr over it 
tliree or four of alcoliol, then set it on flre iritbs 
candle, or a piece of buminE paper, it nill bun 
nitli a bright eannine-red flame, especially if Uic 
mixture be heated, by holiling the ladle over Ihr 
flame of a lamp or candle to caiisu the aleoliol to boil 
rapidly. 



It Oranne-ixilinmd Flame. 
lime, deprived <i 
ID Iron ladle, cove 
le it to bum in the m 



To pnducs an Emerald- Grsnt Flame, 

Cause alcohol to bnm to a ladle Dpon nltrmta if 

copper. 

Preparaliim 0/ Mtiriali ef Liim. 
Dissolve commnn marble io muvralic add, ojift 

Enli«n to perfect dryness. 
Gurnerid'a Ballorm. ^^J 

of Gameiin's balloon ^^^H 

'-foBt poanda, v\ucK ^^^| 
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being thirteen times lighter than at- 
mospheric air, would, of course, float 572 pounds 

Suppose the balloon altogether to 
weigh 112 pounds 

Add for the passengers, &c. 400 512 

Weight remaining to work upon 60 pounda 



^X^^-i^^l^^^^MN^ 



Coal'Goi BaUema. 



Mr. Green has the merit of being the first person 
who tried experiments on the buoyant properties of 
coal gas. In some of his preliminary trials, he ascer- 
tained that the ascensive force of a small balloon, 
three feet in diameter, was equal to eleven ounces, 
and when filled in the old way with hydrogen gas not 
more than fifteen ounces. 



i^^^«^l»<»<#S»^^ 



Greatest Elevation attained, 

Guy Lussac in a balloon reached the height of 
23,040 feet, or 4 miles 1920 feet 



*>i»^^i^»^i»^»#' 



Gas, 

This term is applied to all permanently elastic 
fluids of an aerial form except common atmospheric 
air. 



Barometric Changes, 

The mercury in the barometer is seldom to be 
seen lower tlian 28 inches, or higher IIl^lyx ^<^V> "^^ 
indscates as follows : — 



36 

31 inches Veiy dry weather, bard frMl. 

30i Settled lair, settled frost. 

so' Fair, frost. i 

20^ Citaugeable. ^^^ 

H'J Rain, anon. .^^^H 

28J Miicli rain, mocti enow. ^^^| 

36 Stormy weaChsr. ^^^^| 

In J»nnai^, 1S23, the mercury fell to Sf^^^^ 
wliich was said lo liave been the lowest erer re- 
marked in England. By the fall, a pressnre eqnil lo 
EOOOlbi. was remoiFd from Each person's body, yet 
probably do individual was at Ilie time consciaiu of 
It. The maximum height of tbe mercurial coliunp i> 
ahoat nine o'clock A.M., the mean at twelve, ind 
tbe minimum at three P.M. If tlie colamn me fnw 
nine A.M. to three P.M. it indicates fine weaUuui 
^^O^ tail during that interval rain may be expec[«^^^_ 

^^P Simple Method a/ Coaling Wine, Sfc. ^^H 

Dip a cloth into cold inaler, and slightly mbf 
the water from it, wrap it round the bottle, wUch 
haae up in the sun ; Ihc water in the cloth is gra- 
dually convrrCf^d into vapour, to form wbidi dM 
liquor in the bottle is deprived of its latent fire. .^^^_ 

Expoaili/m of a paradtx. |^^H 

It is a vulgar paradox, " that when water it bott- 
Qg in a vessel Ihe bottom is cool, bat (he momentlt 
ceases to ImmI tlie bnttoni becomes bolter." Tbe whole 
of the paradox appears to be fonnded on an error of 
sense. Whrn a peison applies his finger to the vei- 
sel, though \it applies it lor a cnnsiiterabic time, it 
is not heated more than bs can endure, for the blood 
in tbe coarse of Its circulation loses some of its beat 
before UaniTes tube e^ttitnritiesjMMiaUflwtiiBd 
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n tlie extremitiei Is heated to the same degree witb 
that of the heart we feel do pain from burning, but 
as soon as ttiia is effected the least degree of heat 
becolnes puinthl. When the liiiger is litst auptied to 
the bottom of the vessel, after it is talten off the Bre, 
the heat is endured for Iheae reasons. When Ihe 
boiling ceases, it is aatural to take [he same linger 
(for, hating dirtied one, people sGidom choose to 
take another), and that finger being already bfaUd 
almost as rnucli as it could bear, now finds Ibe heal Ht 
the boltom of (he lessel exquisitely painful. 



TAe iHlennHtins Tt 

The following account gives Ihe c 
the Inlemutting fouutaiD, Fig 9. 

A B C is a globe of glass (ur if any other sub- 
stance) pierced with SL'vernI hules, to which are 
adapted the llille tubes n, a, r, s, and traversed in 
the direction of its vertical axia b;; a tube C Z, whose 
npper part i ia laised to within a small disiauce of 
tihe mmmit *, and whose lower part is fitted exactly 
into the hollow cylinder S D, fixpd at the bottom of 
a cUtern M T. The lower part of this cylinder is 
hollowed laterally atv, so that there is a free com- 
lUDnication between the air contained in the vessel 
ABC. and Ihe exterior ur. The cistern MT U 
pierced with a little hole, by means of wliich it com- 
municaleB itith a reservoir &. placed below it. When 
ve would make use of Ihia fountain, we must take 
the tube C Z from the cylinder S D, and then Invert 
it iu order to pour through it water luto the vessel 
ABC, until Ihe latter is full. The tube is then lo 
be turned again, and replaced in the cylinder S D : 
at this moment the exterior air which enters freely 
by the cavity u, will exert ils pressure upon the sur- 
face u li of the litjuld ; it will also act with a force, 
equal as to sense, upon tbe vrater which leads ta 
spout forth from Ibe tiibes n, o, r, i, in&w^^ttwoxAt, 



that In this respect the wntr^r ia in cqullibKuia be- 
tween the two forcei of the air; it will tli«refare 
flnw from the little tubes in virtue of iVt proper 
weight. In proportion a.i this water falls into die 
cistern MT, a part will pass through the liole kUIi 
which its bottom is pierced ; but, as it receives more 
than it thus loses, there will be a tenu when tlii; 
cavity u will be so stopped up with water that the air 
can no loneer enter into the vessel ABC. Nerer- 
thelesK, the water will contione to run out for a short 
interval, while the interior air dilates Itself, and its 
Bpring becomes so weakened that this force, together 
witii the weight of the water, are in eqoillbrio with 
the pressure of the air at the orifices of the tubes 
n, 0, r, 8 ; then will the discharge, which U made by 
these tubes, slop at onca. But the cistern M T eon- 
tinning to empty itself, it will soon happen that the 
cavity u becomes open again, and that the air is 
again introduced Into the vpssel ABC, so that the 
little tiibfs will recommence their delivery of water. 
The fountain will thus flow and cease alternately, 
until the vessel whicli furnishes the water '» emptied. 



To noise a GrefH Lamtienl Flume to appenr and oUer- 
tutlely disappear at the Month of a Flaik. 
Put a few pieces of phosphorus of the size of a 
bean into a Florence flask half filled with water, 
and make the water boil over a lamp : when the 
water has boiled for a few minutes, the empty part 
of the flask becomes filted with dense white vapours; 
and when the ebullition Is sutTered to go on, the 
fumes gradually disappear, and a lambent green 
flame makes its appearance with an nadaHitDry 
motion at the orifieo of the flask, and concian«s as 
long as the water is kept bailini;. W hen the laoip is 
withdrawn the phosphorescent flame gradnally mshes 
down, and the internal surface of the vessel exhibits, 
in a dark place, illuminated clouds railing over each 
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Other. When the heat is again apptied to the flask 
tlie flame re-appeare, and again vanishes, and de- 
scends into the body of the vessel the moment tbe 
water ceases to boil ; and these appearances may be 
repeated as long as any water is left in the flask. 



^■^^^«»i<«^».»«» 



Curious change i^ Colour, 

Pnt into an ounce phial a slip oi^ copper scraped 
bright, fill np the phial vnth liqntd ammonia, and 
cork it air-tight. No apparent change will take 
place ; bat if the bottle be left open for some hours, 
and tlien be closed, a solution of the colour is 
effected, which is absolutely colourless, and turns 
blue on re* opening the bottle, beginning at the sur- 
face, and giaduafly extending downwards through 
the mass. Again, if this blue solution has not been 
too long exposed to the air, and fresh pieces of 
copper be put in. stopping the bottle again, the 
solution is deprived of all its tinge, and recovers its 
colour by the admission of air ; and this effect may 
be produced repeatedly. 



«X<><S»«»«»>'»<»-#«» 



To shew that Water is contained in the Atmosphere in 

the driest Weather, 

Take a tea-spoonful of dry muriate of lime, or 
acetate of potash, or sub-carbonate of potash, spread 
it in a saucer, and suffer it to be exposed to the open 
air for a few days, the dry salt will thus be rendered 
completely liquid, by the watery vapour which al- 
ways exists in the atmosphere. 




Cbangea in th^ b 

ad BK fureshewn l>y Ihe opi^ning sad shuttiu; of 

utay Howera. 
lif the Siberinn sow-lhUtle slmts at night Ihe 

DBatng day will lie fine, and if il o|)ei]s it will be 
cloudy and rainy; if the African ii]aK|;oId c--'^— 
ihut after seven o'clock in the morning rain 
^hand; if the convolviiliii arvenci!, calendula fln- 
vialis, or anagaliis arvencis, red prinpernel, ue 
taUy open, tliey wiil close apnn tbe approacii of 
raio: the iMt of which, from iis peculiar anscep- 
tibllity, lias obtained tlit^ name of the poor nuu'i 
weat'.ier-gtasa. 

Effect of the Frkiion of SUk on Gloss. 
The effect of long-con tinned action, where the 
iiripreBsion in any single instant of lime U altojiether 
inappreciable, is oovibere more clearly illiiatrated 
than in the tnacblnery for winding silk in silk miUl. 
To change the direction of the threads, they are 
made ttt pass over the polished snrface of a rod of 
glass, and, thongh the softness of silk be prOTerUal, 
it appears, that the constant sliding of a line thread 
of It over the sarface of a glass rod in proceu of 
time wears even that hard body into percepIiUe 
fnrrows ; while we observe this effect, its illastraliim 
of the minute divisibility of matter appears very 
striking. What mnst be tiie magnitude of the par- 
ticles removed at once, when the continued action of 
ten hoars per day, for half a year, produces a furrow 
not exi^eeding one ten thoasaodth part of a sqnare 
Inch in area ? 



Beautiful Experiaicat. 
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puint of a knife. The miiCnTe will take plact 
qiiicll^; litit, if the alloj' of these two UidUs bt 
lirougbt into coottlct trith a globule of quickwlver 
the compound when ngitatcd inatantly bursU into t 
most beautiful flame, anil hums viritlly. 



To shew that the Whitt nf Eg/^s cenlain on Jlkatu 
Add to hnif a wine-gltus fnil of tincture of red 
cabbage a sm^l quantity of the white of an eg; 
either in a liijuld ntate, or rendered concrete by 
b(^^. The tincture will lose its blue colour, anil 
be changed to greeu, because the viliite of the egg 
coDtaius soda. 



4 

4 



Add to two tna-Blioons-full of water Jin a. wine- 
glass) a sufficient auantity of tincture of cabbage to 
tinge it very sllgbtly blue, and blow tliraugli the 
coLonred water tlie breath from the lung« by means 
of aq*iill or tobacco-pipe dippinglnto the fluid. The 
bnbtilei of air expired nhilit passing through the 
water will speedily produce the reddening effect, 
becanse the air respired from the lungs contains car- 
bonic add. 



lion t(f TittcltiTC qf Cabbage, 



TinctDre of cabboxe is very liable to siioil; It 
soon nndej-gocs a kiud of putrelactioa which destroys 
its coloui. It is ohlaiiied by cutting fresh leaves of 



.94 



...e red cabbaiic into »mall pieces, tuid pourii „ 
it boiling iiot distilled water, and suffering the whole 
to macerate for a few liours. The clean fluid bein; 
then decAuted, and mixed wi A nne-eighth of itt bull^ 
•f spirit of vine, is lit for use. 



forJoH 
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Tlie cabbage leaves raaj be preserved fbrfl 
yesni, by drying them in a warm place, at h 1 
peratiire of about 120" F., having previously cut 
Ibem into umall pieces. 

To prepare the test liquor from Ihe dry letfci^ 
let them be dignsteil in uisClUed water, to which 
a minnte (jortlDn of aalphiiric acid has been added, 
which wUl produce a red Cincture; then let the add 
be neutralized by marble powder, the red colour 
tvill vaniBti, and the tinctore became bloe. Thii 
being done, suffer the mixtare to become clear by 
Euhsidence, or filter it; md, Ixtly, mingle it with 
one-eighth of its bulk of spirit of v>'ine. 



Expaittive Font of Freezing Water. 
^^feoionel E. Williams, of llie Royal Artillery, lAca 
It Qnebcc, made many expcrlnients on the expui- 
live force of freesing water. He HUud iiU lates at 
iron iMmb-sbella with water, then pinned tlic fane* 
hole close np, and exposed Ihem to the strung free^f 
air of the winter in tliat climate, ssmeliotea diivOf 
in the iron plugs as bard as possible with a sledge 
hammer ; and yet, though ihey weighed near UifeB 
ponndsi they were always forced out by a snddutt 
GKpaDiion of the water in the act of trceziog, like a 
ball impelled by gunpowder, sometimes to the dis- 
tanoe at' between 4uu and Sao feet ; and when the 
flings were screwed in, or furnished with hooks or 
bftiSs, by which to lay hold of the inside of tlie 
shell, so that they conid not possibly be forced oot. 
in that case the shell will always split in two, though 
it'i tluckuess of mclai was about an inch and Ihree 
(|uartera, It i« farther remarkable, that through the 
circular cradi, round about the shells where they 
burM, tiiere stood out a tliin film, or sheet of ice 
like a fin ; and in the cases where the plugs were 
proJM?ted by freezing water, there suddenly issaed 
)'iom die fhrze-hole a bolt of ite of tiic &ai(«; 4\u&«- 



ter, and stood over It somelimcs to the height of rtght 
inches and a linlf. Hrnce, we need not be snrpriied 
that excEuive frost iliould cause the ice lo split rocks 
and other solid nibstancsi. 



:^^ 



CJmncm a/ ablaini»g a Sum of Mimeij. 

Suppose, in order to obtain ^JO, two evpnti 
happen, the flrei of which has three chances — 
pen and two to fail, and the second bus four ciiuum:* 
to Imppen and five lo tail. 

The probability of the first happening is j, the 
probability of the 'second hB|ipenini; Is J, now, these 
multiplied, are 1} or ^, and this multiplied into the 
sam expected, or ^0, is equal to J^, or £24, wbick 
is the value ot the expectation. 



Ttjind the FnbabUitij <if taking in a Trump at TkreH- 
Card Loo. 
As one tramp Is turned up there can be but 
twelve in lifly-one cards, tberelore, the probability 
of taking the three cards oat of the remaining stock 
of thirty-nine deducted from unity, will give the 
answer, beine ^ : jj : ig - 1 = A^. or nearly nine 
to seven in favour of a trump; and by similar rea- 
soning the probabilities may lie found for auy other 
□amber of cards. 



Chances at Hajard. 
Hazard is played with two dice. He who throws 
is called the caster, and whoever sets aj^inst him, 
or stakes money agiaiiist him, is called the teller. 
The points called mains are a, 6, 7, e, and 9, either 
of which he may call before he thtowa-, aa4ni*\kvwi 
mre terenl poioCs allotted in the ^flTM, tot 'Cac s-««kx 




If tlie (tame a not deterraineil Lie first throw, ' 
wbatcver cliance or number of pointu the caster nray 
throw, spcli becomes Ills ovvn chance, and ihe maia 
nlll be the setter's chance. He then throm on till 
one or the other comes n|> ; if his owii comes np Gnt 
I, but if the setter's clmncc comes up fl wftla 
md the setter wias. 'S^H 



; CwhiJfl. ^^M 

catoptric cistala is a machine b; which Bmill 
J bodies HTc represented extremely large, tiear onet 
I eKtremely wide, and many other agreeable pheno- 

~ ' means of mirrors disposed in a kind of 

uidlni; to the arrangement of which 
e deformed, magnilied, multiplied, &c. &c. 
.e description of the two following will liemffideot 
Ld sllew how many more may bft luaJe. 




1 

Jie .iTI 



Proride a polyirOTlous box, (lee Fig. in) of the 
tieare nf the -multi lateral piiam AllCDEF, and 
divide its catity by diaconal planes E B, F C, DA, 
intersecting each other at the centre into as many 
triangular cells as the chest has sides. Line these 
diagonal pUnes with plane mirrors: in the lateral 
planes make ronnd holes, through which the eye 
may see nithin the cells of the box. The holes arc 
to be covered with plain glaiees gronnd within ^ide, 
bat not polished, to prevent ihe objects in the cells 
from appeariOE loo distinctly. In each cell are Id he 
placed the different objects whose imases are to be 
exhibited, then coverinR up the top of the box with 
a thin tiaosparent membrane or parchment to admit 
the light, the machine i<i complete. 

Every hole will afford a new scene ; according to 
the dilferent angles the mirrors make with eacli 
olher the representation wlil be different. If they 
be all an angle greuler than the right one, the images 
wilt be monstrous, &c. 

The parchment that covers the boi may be made 

tiellucid, by washing ic several times in a very clear 
ey, then in pnre water, and 4iracing It tight, and 
exposing it to dry. If it be wished to thiow any 
colour on the objects, it may be done by colouring 
the parchment; for green, verdigrease ground in 
vinesar ; for red, decoction of Brazil wood, &c. &c. 
The parchment should be varnished to make it mora 
transparent. 



Calopiric Cutala ti> rtfreicnl the Oliifcia within it 
enornutuilii muUiplitd, and diffiutd through a nasi 

Make B fcox ilk e the above, but "nifBoirt SviNSvas. 
vity ioto cells {see Fig. W). lAae tt\t\a.\.*i'n& 



planes CBHI, BHLA, ALMF, Sec., with plu« 
mirror?, and at the apertures pare off the tin and 
quicksilver tbat tbc eye may see through ; place wtnl 
objects you prefer in the bottom M I, vg. 

Here the eye Jooking tbron|;h Ibe aperture AJ 
nill see each object placed at the bottom prodi^oailji 
maltiplierl, and removed at equal distauces fron 



Electrical niaiainatim. 
To illuTninate e^a by elcctridty, it is mertlj 
neceEsary to get a mahogany stand so constructed u 
to hold three eggs at a Ktcater or smaller dislance, 
acGoidiD); to llie position of two sliding pieces of 
vire. A chain ia thcu placed at the bottom in saeh 
a manner as to touch the lowest egg with one end, 
and with its other the outside coaling: of a charged 
jar. liie sliding wire at lop is made to touch the 
Dpper egg, and the distance of the eggs asnoder 
should not exceed the quarter or eighth part of an 
inch. The electricity being, by meoiia of the charg- 
ing rod, sent donn the ball and wire, will, in a dark- 
ened room, render the eggs luminoos and tnuu- 



PrndigUma RepoTi. 
Stick a candle-bomb in the tallow of a candle, so 
that the |>lobu)ar part shall be in contact with the 
flame. In a few seconds it nlll burst with a loud 
report, scattering the glass in every directioD, and 
extjn|;uiahing the candle. 



Arilhmetkal Parador. 



feBGMATiaMB I 

tv eat with Ihem, wliich Ibey agreed to : 

_ ^r dined, laid down eielit pieces of money, 

... ...wled; tlie proprietor ol tbe five loaves took 

■ W Are pieces, and left tbrcc tar tlie otlier, nbo 
otgeeted, and inuated for one lialt'. The cause came 
kloreAli, (the magia (rate,) vibogave Ihe folloning 
jodpnent: — lei tbe owner of tlie live loaves have 
Kren pieces of money ; and the owner of the three 
loiveione. — Query, the Jantice of this sentence? 

All's sentence nas just; for, sappose the luaves 
to be divided into three equal parts, tnaking twenty- 
four equal parts in all the eight loaies, and each (let- 
>ou to eat an equal or eight parti; thererorc, the 
stranger bad seven parts of the pDison who conCri- 
buled live loaves, or nfteen parts, and only one of liini 
~'io contribuLed only three loaves, which make nine 






Chtap HygTonieter, 



A very ingenious apparatns of tliis liinil, may bo 
made to consist of a short piece of cord, or cat-gut, 
from fotirto tcniucbe;, siuipeuded by a hook over a 
harizontal boiud ; to the lower end of the cord is fixed 
n horiKontnl index, having a circular graduated scale 
on the board. As the cord attracts moisture, or the 
contrary, it twists or untwists, and tlieretiy ti 



porta a small im^e of a man, and tbe other that ol 
wtmnsn ; the former appears, or is brought out in n 
weMher, and the latter in fair weather. 



Crt/iiatlizatioji if Tin. 

..Itfbnr ounces of tin in acleau ci 
Ikaid alate. Immerse a thick irun 



^^K^'-- 

^^^^Vw« fire, and let it cool until a hardened ci 
HH|m farmed on the top, of the thicknesa o ' 
I peony. Now, withdraw the wire, and i 



PIT, 



througb (be aperture all tbe BuJd tin beneaUi. Vta* 1 
the crucible is quite cold, break it, and take mttt*' 
hardened cavetiui;; it will be foiiod iu a crystlBtM 
and will exhibit a very beautiful appeanuM- 



<l ttiud Repar 

o( fulniinating gold on the end 



of a table ktiil'e, and liuld It ov^r a candle ; an 
ijiate and very loud explosion uill take place. 



Exploiioa of Dttnaaling Silver. 
Thrun tno grains of detonating livcr into a galli- 
pot conlaining cine draclini ol nitric acid, exploskw 
and inflammation will take place, and the acid nill be 
Ibroirn about. 



Oa Sotrnds txcUed in UyiTogen Gaa. 
A.B the ioteoeity of sound Is dimicisbed by tbe 
rareScalion of the medinin in which it U ^rodaced, it 
might hnVe been expected that the sound lu hydrogen 
gas would be feebler than wben produced in atmos- 
pheric air in eimilar circonistances. Mr. Lrslleihon- 
ever, has found tbe difference lo be actually much 
greater. Having placed witiiin a receiver of an air- 
pump, a small piece of ducli-work, by wliich a bell 
was ilruck every half miuute, the air was rarefied, 
and after the re- action had beeu carried the lenetli of 
one hundred times, hydrofen gas was introduced. 
The sound, hoiveter, so far from being augmented, 
vras, at least^ as feeble as in atmospheric air of that 
extreme rarity, and decidedly much feebler than 
vhen formed in air of Its own density, or rareSed ten 
times. Mr, Leslie likewise observed the very curious 
fact, that the mixture of hydrogen gas with atmos- 
pheric air, liBsapTedominaut inflnencein blnntiagor 
•tlfllng sonnd. When one half of the Tolama of 
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, Btinoaphenc air is extracted, and hydrogen gaa ad- 
I mltted to fill up the vacaot space, theaonnd wlU now 
j become scarcely audible; an effect which be ascribes 
I to a want of intimate combination between the gaaes, 
nhicb causes the pulsatory impresatona to be dissi- 
pated before the sound is originally formed. 



Inflation of RarejUd-Air Batlmini. 
'n'ith regard to the raretlcd-air ballooua, tbe me- 
thod of Hiling them is by menus of a icaffold, the 
breadth of wiiich is at leaat two-tbirds oflbc diameter 
of the machine, and elevated about six or eight fcEt 
from the ground. From the middle of it deacEiidii 
a well, rising about two or three feet above, and 
reacbiugtothe ground, furnished withadoor,tbrouEb 
whidi the fire in tlie well is sopplicd with fuel. The 
nell should be constmcted of brick, and its diameter 
shoold be somewhat less tliau that of tbe machine. 
Od each side of the scaffold are erected two masts, 
each of which is lixed by ropes, and has a pullev at 
the top. The machine is lo be placed on the scaffold, 
with its neck round the aperture of tbe well. The 
ropG parsing over the pulleys of the two masts, serves 
tollfl the balloon about fifteen feet above llie scafi'uld; 
and it is kept steady and held down wliilit tilliiig, by 
ropes passing througb loops or holes about its equator. 
These ropea may easily be disengageii from tlie uia- 
chine, by slipping them through tbe loops when it is 
able to sustain itself. Tbe proper combuatiblei to be 
Uglited in the well, are those wbich barn quick and 
clear, rather than such as produce much amoke, 
because it U hat air and not smoke that is required. 
Small wood and cbopped straw are very fit for thia 
purpose. As the current of hut air ascends the ma- 
chine will dilate, and lljl itself above the scaffold and 
gallery which was covered by it. Tbe passengers, 
ftiel, instruments, &c. are then placed Id the gallery. 
When the macbine makes eflbris lo asc'nd, ta a^«,^- 
tnte muji bebrotiglit, bymeansof flie:i>yes.Mmai*.4- 



to II, towards the aide of the well, a iittlc abo^ 
Kcailold; the fire-place U then Egspciided in U 
fire ligbletl in the giMe, and the lateral ropes l| 
slipped off the raacliiiie is let go. 




Put a piece of phosphuret of lime, oFlhe liie ol 
peti, into a wlnc-giau, half filled vrith water; tl 
plioaphutet will fall tu pieces, Hnd bnbiilcB of gaiwj 
rise np to the surlace of the water, whicli Mke Gl 
witli B bnllljnl tlame and snapping noise, vrhm du 
come into contact with tiie air : each bnbble of p 
as it explodes, If Ihc air be calm, is succeeded Ir 
liorinontal ring of den«e M'lilte smoke, which inoa. 
up to the deling with an nndnlatory moUoii, ■; 
gradually enlarges in dianietpr ta it a&cenda. 

The residue of tbe phosphuret of lime, when U^en 
Dot of the water and sufiered lo dry, inHaiiiea, b<r 
pouring ou it a little muriallc acid. 

The battle containinglhepiiosphurctof liine(li~'~' 

erbe leftopen, fortheoontac' ' 



The Tha„ 




ureidM 

" V 



rope— an. amusing Tey. 

In a round box are contained several curds^ 

suspended by a piece ofhobWu at either side. .'.. _ 

ia jKiH of n tigiire or object represented on one tide 

of the card, and the remainder on the other. Par 

example: we have tlii: head of a watcliman oathe 

obverse of ono, and tlie empty watch-hoi on the 

; by twirling tbe bobbins, and conseqaeplly 

spinning the card, the bead and box fit together, and 

re see a complete guardian of tlte night. 

Then there are some choice Jeter d'tiprit. Here 

_jon the ol>verse of one card a thing like a well-worn 

I bnoiMe of birch, bu by twirling ttic\in\i\i\n»'BB\Ro- 



RECREATIONS IN SCIENCB. 51 

dace a shower of fresh-leaves, and these leaves falling 
upon that bundle produce the striking likeness of a 
tree. 

The optical principle on which this machine is 
c(Histracted, is the duration of an impression on the 
eye, after the object producing it has been withdrawn,, 
and which is said to last about a second. 



^<^i»«^^«^«^i««^ 



DetonaltiMg Powder, 

Mix together ten grains of powdered charcoal 
with ten grains of powdered nitrate of silver, and 
wrap the powder in a piece of paper ; if it then be 
placed on the hearth, and struck with a warm hammer, 
a smart explosion will take place, and the metal will 
be reduced. 



Chea'p and u$^vl Apparatus. 

For many of the experiments mentioned in this 
book, useful apparatus may be made with a common 
Florence oU-flask, divided into two parts by means 
of a thread, previously dipped in oil of turpentine, 
tied round tne middle and Ignited ; the upper part 
will make a good funnel, the other will contain che- 
mical ingredients, which may require to be held over 
aflame. 



^i»#'i^i»>^i»i»i»^ 



Ea»y method of ascertaining the illuminating power of 
Candles, Lampsy or Gas-Hghts, so as to] ascei'tain 
the real and comparative value oj different kinds of 
lights. 

Fasten a sheet of white paper against the wall of 
a room, and place two lights intended to be comparedjf 
so that the rays of light from each fall with nearly 
the same angle of incidence upon the middle of the 
paper. In this situation, if a book, ot oVkiex c\)i^^^\.V^^ 
held to intercept part of the Vig)il viVxcXi yio\s\^\va:''& 



fallen on the paper, the two sbadons may bo mult 
to Hppi^ar, nii nt Fig- 33> where A repreaents llic 
surface illiiminaletl by one of the lights only ; B tbo 
surface iUiiminated liy the other tight; C the perfect 
sbaclow, ftoro which botli lights are excluded . It wBl 
ca»1y be nnderstood that the lights about D and B, 
near the angle F, will fall nithcqaal incidences when 
the double shadow is made to oceupy the middle of 
the paper; and cooseqnently, if one or I>oth of the 
liehta be removed directly from or towards the paper, 
as the appearances may reqnirp; nntil the twoshadoiti 
at E and D have the same intensity, the qaantity of 
lipht emitted by eacli, will be ai the squares of the 
distances from the paper. 

By experiments of this kind, many oeefiil particn- 
enlars may be shown ; for, since the cost and dnration 
of candles, and the cnneumption of oil in lamps, are 
easily aacertalaablp, It may be shown whether mom 
or leas light is obtained aithe same expen'^e during! 
givpQ time, by burning a number of small candles, 
instead of one or more of greater tbickncas. It will, 
therefore, be easy to compare the power of differedt 
kinds of lamps, cr candles, or gas-lights, so as tc 
determine the relative cost of each particniar kiod of 
the combnstible substance employed for fnrniihlng 
light: for example, — if a candle and a gas-bnrller 
supplying coal-gas, adjusted by a stop-cock, if nwre 
or less be renuired, and the candle iscarpfolly snnffed 
to produce the most regular and greatest iguantity of 
light. The size of tlie Dame, in experimenU of tliis 
kind, of course becomos iinuecensai'y, and will vary 
very much with tlie qnanliiy of the coal-gas. Hm 
bulk of the gas consumed, and the quantity of the 
tallow nsrd, by nelehing the candle before and after 
the experiment, furoiBh the data for ascertaining the 
relative costs of tallow and gas'ligbt, when compared 
with each other. 
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The Portable Gas Lamp, 

Mr. D. Gordon, of £dinbnrgh,!wasthe inventor of 
the portable gas-lamp, in which carburetted hydrogen 
gas may be condensed, and used as a moveable light. 
There is one application of the portable gas-lamp ta 
which a high valve is attached. By an extreme 
diminution of the apertare, the flame can be ren^ 
dered so small (in which case it is reduced to a blue 
colour) as to give no perceptible light, and to occasion 
almost no consamption of gas. In this state the lamp 
may be used in bed-rooms ; and the imperceptible 
flame may at any time be expanded into the most 
brilliant light, by turning the cock, by means of a 
metallic r^ terminating near the bed. Fi§:. 12 
represents one of the portable gas-lamps, six inches 
in diameter, and nine inches high, exclusive of the 
hemispherical ends and burner at the top, which, 
when filled with coal-gas condensed twenty^flve times, 
will supply a lamp equal to five candles, six to the 
pound, for six hours ; and when filled with vegetable 
oil-gas, will bum for about twelve hours. 

Gas lights require no trimming, snulffing, or any 
trouble whatever, except merely turning a cock, by 
which a flame of any size may be formed. 



To imifaie the beautiful Appearance <if the Sea when 

luminous, 

Vfet a lump of fine loaf sugar with phosphorized 
ether, and throw it into a basin of water; the surface 
of water will become luminous in the dark, and, by 
gently blowing upon it, phosphorescent undulations 
wUl be f«nned, which illuminate the air above the 
fluid t» a considerable distance. 

In winter it virill be necessary to render the water 
blood-warm. If the phosphorized ether be applied 
to the hand, or other warm objects (which may be 
done with safety,) it renders them pho&^lkOTe%c«.\it\.m 
the dark, 

f2 - 



TbU vrty curious and important experiment cod- 
BiEts in breaking a ball of g\aff tilled with oxv^n gu, 
and placed in the receiver of an air-pump, in nUcb 
as perfect a vacoaui as possible liaa lieen fonned. 
*The effect of tbU U to produce a brilliant light in a 
dark apartment. 



Singular ExplosioBn of Fulminating Mercury, and 
FulmiBating Siker. 
During a lecture in the laboratory of Yale College, 
abontlOO or I5l)i;rains of fulmi Dating mercury lay on 
a stool, and were covered with a. gluBS receiver, of 
about ^ve or six quarts capacity. A small quantit]' of 
thesame powder,atadieteDceofafewfect,wasinGrel; 
flashed by a coal of fire, but wittiout eKplo^on. In ■ 
manner not easily understood, the whole ponder 
under the g\aBS receiver instantly exploded with, a 
dreadful report ; but, what was particularly reraark- 
able, the glass was merely lifted up a little, and wu 
(buttered by iisfall, vihilelhesloel, made itffirplank,af 
inch and a haff thick, nN which thepaicderlay, Aadahnle 
blowD quite through It, almost as large as the palm ^ 
the hank. The whole effect of tbe explosion wait con- 
fined to the stoul, every thing round having remained 
nuinjured. 

An etTect almost equally sineular, took place lately 
in the same laboratory, with some fulminating silver 
on the point of a knife, which was about to be pal 
upon aplale of copper, connected with one pole of l 
galvanic battery in active operation. The other pole 
Mas not touched by the cxpeiimenter, but, probaU; 
hy the influence conveyed ihrongh the floor of the 
room, tlie povrdcr exploded the momeDt the knife 
touched Lbe plate of copper. The knife blade wot bn^ 
ken in two, and one lutifqfil IJiTDuin lod diatiinet amatf 



ati^ Developed in Solutions Crystallized by Exponat ^H 

to tht Air. H 

When 51 parts of sulphate of soila, and 49 partt ^M 

of water are placed in a phial, and the Jtopper ^H 



a temperature under SO", the cryatalliza- 
lion of the ma^s takes plaoc. and tbere is a rise of 
temperaturo equal to 21° of FahrcDhcit. When the 
<:arbonate of aoda is used, small crystals or stars are 
abundantly precipitated, and the temperature rises 
14°. From a series of experiments made in this way, 
it Is cDDcInded, that the latent heat of the water of 
crjBtalllKation is in both cases, tbe cause of iqcreue 
of tejoperatare. 

Subililute for Harretegati Wafer. 
Into an oilflaskpourthreeorfaar tablC'^poanarall 
of a. lolDtion of siilphnret of polaah, and add to it, a 
tmall portion of diluted mnriatlc acid ; insert imme- 
dlatety into the oritice of the flask, a cotk, liaving a 
[aece of tobacco-pipe passed throii^li it, aud lixed 
■ir-tlKht in a hlsdder previotliily moistened and col- 
lapsed : ih a short time the bladder will be tilled witti 
mlldiDretted hydrogen eas. Now All another flask 
half-full of water; remove the bladder, and in a 
dmilar manner apply the cock to the oiifice of this 
flask ; press the bladder, dt the same time agitating 
Oie flaid, which will beeome impregnated with the 
gas, and will answer the same purpose as Harrowgate 
WRter for tbe dctecUon of wines. 



Another Sympaihelic hk. 
Make a solution of sliper^acelate of lead, in a 
Wbe-^assful of water, and write with it on paper, the 
chaiacters Trill be invisible. Hold the paper, whilst 
th* letters are moist, over a lea-cup containing 
Hirrowgate water, or Ike ubove subsliiult, and Ikej 
wtll appear of a brilliant silver-like lustre. 



I 






Reflected Heat. 
kiudlcil wuoJ by rellection from ■airroci, 
at & distance of 210 ftet. 

A drop of water rolls about on a red hot iron 
wilhoiil evBDOrarion, becaiisi^ its surface bccomeiu 
h<gblv poliihed aa to reflect all tbe heat. If tbc 
lieaC be Ies9, tbe water penetnttei tbe porEi of tlw 
oxidated iroo, and losing ill polish, ia evaporated. 



A pieee of fr^zfo quicksilver the size of a 'walnni, 
dropped into a tumblpr of warm water, occasions 111 
in>tBnt congelation, accompanied with Hie fractnre of 



Sir H. Davy melted tno pieces of ice iiy tli^ 
mutual friction, in a room cooled b«low the freeiiD( 



Extreme Tenuity, 

The thlnaest Eobstaoce ever observed is the 
aqueous film of the soap bobble preTiona to lis bant- 
ing ; yet It i: capable of reflecting a faint image ofti 
candle, or the sun. ^^^ 



dtftct$t ^^^M 



It has b^en lon|{ known, tbat necklaces, bracel^ 
ad ear-rings of I'oral, nndergo, after being worn. * 
' reniarkable change, and become esti 
1 -_ jeweBert haire no oUiier t 



i 



A)T this deterioration, thi 
turn of coral, till they con 

ation had been prodnced. 

This change has been ni^crihed to the action of air 
and of light ; hut tliis nns fonnd by experiment, not 
to have been the case; and a diicoloralion DEver 
toDlt place, nulpS! when the coral had aclually bepn 

been completely whitened, when n«ed only two or 
tbree times npon the naked skin, and inheated ajiart- 
menli. M. Virey, thnrefore, Tery properly ascribes 
the discoloration and porosity nl' the cor.il to the 
action of a particular add which exists in themuistiire 
of the hody. According to the analysis of Ttienard 
the acetic, according tu Bcrzelius, the tactic, and 
according to Berthollct tfae phosphoric add, is found 
in it nnderparticularcircninstaaces. 

In order to preTent the deterioratian of coral 
wlien used for the purposes of jewellery, it will be 
sufliclent to impregnate k with a fat body, which will 
defend it from the immediate action of weak acids ; 
and. for tills purpose the coral should be digested in 
warm oil, or melted wax, which will enable It tn 
resist the action of the aotd to which it is exposed. 



Preparalien 0/ Phospharized Ether, 
Phosphorized ether Is prepared, by Rulferinjc 
aolphnric ether to staad, for some weeks, over a 
considerable <|OBntity of phosphorus in a well- 
stopped phial. 

A new method 0/ Bleaching Sponge for Ike Toilet, 
To bleach sponge and render it perfectly white. 
It la necessary to soak it in cold water, but il it does 
not become sotl, it must be immeraed in boiliu|; viater, 
bat this should, if possible, be avoided, for it causes 
it tt> shrink and liecouie hard, and so t.Qu^\ %s\n 
prevent it being Ijleached; butif tVisip'po«%a'»*<*"^'^ 






in cold water, and tlie water be changed Ibret tr 
four limes a. day, the spoDce being iiresscd perfectly 
dry : at the exjiiration of Cite or six days, it ivfll |i« 
ready for bteachi):g. 

If tbe ipDuge, as is frecjuently tlie case, staoald 
canloin bmall piifces of chalk ar ■tiell«, which canut 
he got out without tearing it; the apongc naiMt be 
waked for twenty-four hours in muriatic acid, wtib 
twenty parts of water, which will cause an eServu- 
cencc to take place, wben the shelU and chalk will 
beeome perfectly dissolved. After that it mud be 
carefully washed in fresh water, and immeised in a 
weak foliTtion of snlphnric acid ; which iimneniiHi 
should continue about eight days, occmionally being 
premised dry, and thoroughly washed. After beiai 
perfectly washed and cleansed, it should be sprinklM 
with rose water to give it a pleasant smell, which 
completes the process. 



Experiment to pnve the Dibtlal/ility nfMelaU by Bitt. 
Take a plate of copper hollowed Into the form of 
a ring, and a globe of the same metal, the diantetvr 
of which is precisely equal tu that of Ihc opeaingof 
the ring, so that when Ibe latter is at the ordinvy 
temperature, the globe will pass through its opening 
without having a perceptible interstice: afterwards, 
when the globe is heated, it will be sustained by the 
ring, lu whatever position it is placed upon it. 



Another Krperiment to prove the Dilalaliilitif i>f GIilH> 
Take a glass tube, of asmoll diameter, terminated 
by a ball of the size of an orange, ail the ball and a 
part of the tube with a coloured liquor, and maik 
on the lube the height at which it stands ; immetae 
the ball in a vessel full of water near boiling, and 
then draw it out again : at the moment of the Immer- 
4fM tts Jiqaor in ue X^ok. deKcn&s ^^e^qniofadq -%i 



RECREATIONS IN SCIENCE. 5& 

a considerable qaantity ; but it rises again a little 
higher than the marie made upon the tube, as soon as 
the ball is dranvn out of tlie hot water. In this 
experiment the heat, which is communicated at first 
to the glass, dilates the parts, which augments the 
capacity of the ball, and causes the liquor to descend ; 
the ball being afterwards taken out of the hot water, 
and again placed in contact with the air, counteracts, 
and the liquor, which has previously acquired a small 
quantity of heat, rises a Uttle above its first level. 



BriUiant Electrical Star, 

If a plate of tin be cut into the form of a star, and 
be supported on its centre by a wire projecting froui 
the prime conductor, as soon as the wheel of the 
machine is turned, and this apparatus electrified, a 
flame will appear at the extremity of ever^ angle of 
the star, which will be very beautiful ; and if the star 
be made to turn swiftly on its centre, an entire circle 
of fire will be seen in the dark. This experiment 
will appear very surprising to persons unacquainted 
with electricity ; if the operator now and then pri- 
vately touch the prime conductor, which may easily 
be managed as ttie experiment is performed in the 
dark ; for by this means he may command the appear- 
ance or disappearance of the star or circle of fire, at 
pleasure. 



^«^^^^v<>^^<^^ 



Electrical Aurora Borealis and Falling Stars, 

If electricity be passed through an exhausted 
receiver or tube gradually, it assumes the appearance 
of the northern lights ; but, if a considerable electri- 
cal accumulation be suddenly trausmitted, it will pass 
through the receiver with all the straightness and 
brilliance of a failing star. If the receiver is six 
inches diameter, and fourteen or sixteen inches high, 
the full charge of a moderate sized jar \& u^c^e^'^^'j v^ 
iroduce this effect, and it occurs most xe^'^AVj -^Vew 



eO RECBEATIOM IN SCIENCE. 

(he rece'ivor ia but moderately exbausted, so that tbc 
iiiretied air it rontains may have some degree of 
reslBtaDce. Tbe artificial imitation of these two plw- 
DOiueDa, therefore, teqoire the name conditiona far 
their production as appear to obtaiu la naturei fyt 
the Aurora occurs in the highest parts of the atinot- 
phere, where the air is moat rarefied ; and iho moK 
accarate imitation of its appearupce is obtained is 
the most perfectly exhausted receiver ; falling itAn 
take plBceniiichloner,_where the air has more deniilj, 
and to imitate them, it is necessary to employ a me- 
diimi that opposes some resistance. 



Take of common vinegar any quantity, mix a suffi- 
cient quantity of powdered clialk, or common whiting 
with it, to destroy the acidity ; then let the white 
matter snbalde, and poor off the Insipid supemaUint 
liquor ; afterwards let the white powder be dried, 
either in llie open air, or by a fire. When it ii dfr. 
pour upon it sulphuric acid, as long as white acid 
fumea conLiiiue to ascend. Stone vessels are moil 
proper to he used on tbis occasion, as the acid nill 
not act upen them. This product is the acetic acid 
known iiTthc shops by the name of aromatic vinegar. 
The siroplicily and cheapness of this process, point it 
out as a very useful and commodious one for purify- 
ing prisons, haspilals, ships, and bouses, where con- 
tagion is presomcd or suspected ; the white add 
fmnes diffusing themselves quickly round. 



Artificial CM. 

Spirit of wine, aether, &c. ml 

portions with snow, afford temperatures an 
those produced by sea salt. 



i 
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To Sitver Copper or Brass, 

First dean the article iDtended to be silvered, by 
meansof a little dilate nitric acid, or by scouring it with 
H mixtare of common salt and alum. When it is per- 
fectly bright, moisten a little of the powder known in 
commerce by the name of silvering powder^ with 
-water, and rub it for some time on the perfectly clean 
surface of the copper, or brass, which will become 
covered with a coat of metallic silver. It may after-, 
wards be polished with a soft leather. 



^^i^^*'^**^^^ 



Preparation of Fulminating Gold, 

Dissolve pure gold in nltro-muriatic acid to satu- 
ration, dilute the solution vnth four times its bulk of 
distilled water, and add to it gradually, liquid ammo-> 
nia, till it ceases to occasion any precipitate ; sepa- 
rate by means of a tilter the yellow powder that willi 
be thus produced, wash it well in water and let it dry. 



To make Gold Powder, for Gilding Silver without 

Heat, 

Dip linen rags into a concentrated solution of 
muriate of gold ; suffer the rags to dry, and then set 
them on fire. The gold with which they are impreg- 
nated, becomes thus reduced to the metallic state, 
and nyixes with the charcoal of the rags. To use 
this powder, (which therefore consists of finely 
divided metallic gold and charcoal), take a soft sound 
cork, moisten it with a little water, and dip it into 
the powder, to cause part of it to adhere to the cork„ 
and then rub it forcibly, by means of the cork, on the 
surface of the silver, which should be perfectly clean 
and polished. The silver will become covered with 
an extremely thin coating of metallic eold,lVi^ ^^Vuv^x 
and hrUViftncy of which may be ^lei^lenediXi^ 'Wx- 
pishing. G 



To boil Water urer the mr/ace n/ lee. 
Into a (^UndricaJ glass tube, eight or ten incliet 
long, and half au iucti in diameter, pour water, 
Eufficicnl to occupy more tban half an iocb of it; 
freeze the water into a solid mass of ice, by snrroDBd- 
ing it witha rreejlngmiKturej (ieep.'2i). TlieafiD 
tlie tube ni 111 told water within oue incb uf the tO|i, 
and anrronnd the lower part, which coniaing tiie ice, 
with flannel redonbled around it. This being dnie, 
bold tlie tube, incliued at an angle of about 45° ma 
the flame of a spirit lamp, bo that the portion of the 
water in the upper part of the tube oaly maj be 
heated, taking care to bold the tube in the hand, by 
that part of it which is wrapped np in flannel. When 
the surface of the water boils, the heat may gradndly 
be appiieil, nearer and neBrer, towards Ihe loiret 
part uf tlie tube; and thus the water nay be madx 
tu boll violentiy uitliin half an iuch of the sitrface of 
tliu ICG, without ineltiii;; any notable portion of it. 



Loiker for Brass Warlc, 
To a piut of spirit of wine, pnt one ounce of 
turmeric powder, two drachms of tbe best annntto, 
and two drachms of saffron; let it stand ten dayi, 
^alciuE the battle often, and lilter throogh coarse 
muslin into a clean botUe ; add then, three ouncea.af 
clean seed lac, and shake the bottle often for fomtSBn 
days. The brass most be first warmed so as to bell 
the hand, and the varnish then applied with a. ' *" 
This varnish u'ves the brass rails of desks, . 
beautiful appearance. 



ahrMkr 
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Immslonc; bnt tbere ia a randier BielluxJ, ifjadkk'J 
ously applied: take a eoliitlon of muriiitic acid, Mud 
RRturaEe it wilh potasti until the effervpsceDce 
Hulisidcs. Diptbu Blraw in Ibe solution. Again, tbe 
oKygeaatedmnriateof lime, nbich may lie had nt any 
chemlat's ehop, dissolved ia water, will hlracli straw ■ 
withoat the least diminotion of its fle\i!iitit,v. J 



InilaBtantnuii Light Apparatus, I 

Tbe exlremity of a fine platioa wire is to be 
rolled into a spiral form, and tben dipped in ammo- 
nia-mariate, or mariate of platlna, nntil abont two 
grains are taken up ; after nhich it is to be heated 
red-bot in a spirit lamp. Id this way a quantity of 
spongy platina is formed on tlie wire so minute, that 
if put into contact nith a mixture of oxygen and 
hydrogen, it becomes heated, and inflamea the gai 
~ig rapidly almost aaif an electrical spark had passed. 



Such a wire as this, fixed on the jet-pipe, so that the 

spongy metal shall be exposed to the cnrreiit of 

b^en. Immediately inflames it. It bappen 



liydiwen 
if an iDsi 



1 iDstrament of this kind has been exposed for 
BODie boars to a humid atmosphere, Ibe inffammation 
does not take place readily, but in this case, if the 
top of tbe plntina be touched by the finger or palm 
of the band, either before or during tbe time that the 
carrent of hydrogen is passing out, the inflammation 
immediately takes place. Contact, indeed, is not J 
necessary, for tlie mere approach of the hand !■ ■ 
sufficient to elevate the lempcraturc so much ■■ " 
cause instant inflammation. 



Beauii/ut Salin-like Cri/stab. 
To a solution of sulphate of copper, add pur* 1 
potass as long as oxide of copper falls down : 
aolutioo of nitrate of copper add pure lime, 
water. Filter and wash the precipiti\.e. 




n 



oiide in a Florence f]a<k, add nome pure liqnid u 
monia, and place the tiask overalanip. The oiiilc 
will be diasolTPd, and tbe liqiiiJ will have R beaatifal 
bine colour. Evaporate this 8 ' ' 
will jicid beanllml crystals al 



Fin* Slur-like Crsilnls, 
PMir three otini-fs of diluted bltiic acid into i 
class vesnel, and add to it RtBdoally two DDnceaaf 
blamnCh, broken by a hammer into small plecct, 
the metal will be attacked wiih f>reat energy, ud 
nitrate of bismalh will be formed. Crystalline Ibc 
solqiion bj a gentle heat, and preserve t'le crystth 
in a class vessel. They possess mucb beauty; being 
radiated like Hre-nork stam. 



An Improved Mode of Srcarlng Oil Colatirs in Blailden. 

Instead of drawing tbe neck of the wetted bladder 
close, (in the act of lying up, as usual) previooitj 
insert a slender cylindrical stick, and biod the blad- 
der close around it. This, nhendry, will form a 
tnbe; through which, when tbe stick is witlidrawo, 
the colour may be sqneczcd, as wanteil ; and tkt 
neck be again closed by replncing tbe stick. Tbii ii 
a more cleanly mode, than the iisnal one, of perfo- 
rating tbe bladder, and stopiiing the bule nith a 
nail, or more commonly, leaving it open, to the 
prejudice of the colour, 

Tlie barrel of a small qoil! may be used instead 
of the stick, with tbe closed end ont.vBrd ; which will 
keep the colour lecuie in travelling, and whea 
wHntcd to be used, tiie en'l nf the quill beiug cat off, 
it may afteruai-ds be closed by a stick. 



Perfttaal Engntoingi on Stetl, and oiher MilaU, 
The merit of this ioveution concUU in abtaiuing, 
with great Taciiity, froui one en{i;raviD!.'i xny required 
nomber of platen, all which are equal to the ai'i^nof, 
and by which millions ol' itnprrssions may be pro- 
docrd, while, by the commoii process, one engravio); 
produces only a ^v tbdusui'li. The process of mul- 
tiplyiog engmviiigs, etchings, or engine work, isai 
follows ;— Steel blocks, or plates of siiffidcnt site to 
receive the intended engraving, liaving their surfaces 
sonened or decarbonated, and thereby tendered a 
better material for receiving all kinds of work than 
copper itself. After the intended engrailng has been 
executed upon the block, it is then hardened by a 
new process, which prevents iiyoi? to the most deli- 
cate work. A cylinder of steel, previously safteiied. is 
then placed iu (he transferring press, and repi^utedly 
passed over the eagraved block, by which the eiigrav- 
ine is transferred in relitj, to the periphery of the 
cylinder; the press having a vlhratlng motion e(|uailinf; 
that of thet^lmderapoQ its periphery, by which new 
stu^acu of the cylinder are presented, equal to the 
extent of the engraviDg. The cylinder Is then hard- 
ened, and is employed to indent copper or steel 
plates, with engravings identically the same with that 
upon the arigiaal block ; and this may he repealed 
ad infinitum, o» the original engiaving will remain, 
fmm which other cylinders may be impreasi'd, if 
required. This invention promises to be of great 
advantage la some of our manufactnrca, particulaHy 
that of pottery, which may now be embellished with 
beaatirul engravings, so as to place the successful 
competitlDn of other nations at a great distance. It 
isalsu applied with great advantage to calico printing, 
by producing entire new patterns upon the cylinders 
from which they are printed. It would be super' 
Snoua to laentioD the heaiitifiit highly 'fiiiiBlied 
cngravlnp which now adorn our hooks, rooms, &c. 
Engravings of greater size than caii\ie<,'CBiirie."««ft.. 



sre e^^ecuted iipnn Kleel plates, whicli, ivheti liard- 
eaed, will prioc 2l)l},n»(l perfect impressions. 

IlUCo Messrs. Pei'kiai,FHiriiiaii,Hnd lifath,thtt 
the wniid is ladebted for tbU valiialile inveotion. 



Melullic Casta /mm Engiaviaga on Copper. 
A man imporlant diacavery lin« Inlelj' been mtilr, 
whirli promises to be of eunsidprable utility in tlie fine 
Bris : noiue very lieaudliil specimens of meliiliie 
plates, of apeciiliarcaiDposillon, have lately appeared, 
under the name of "rast engravings." Tbis inTeii- 
tion consists in lahing monlda from every kind of 
engraving!, with line, meEzolinln, Bi|ualtnta, uJ 
puaring on this mould an alloy. In a state of fniloi, 
capable of taking the finest imp res»ons. The obvlMt 
ntility of this invention, as applicable to engrmflpp 
iTliich meet with a ready sale, and uf which gteU 
immbers are required, will be incalculable ; as it will 
wholly prevent the eupcnse of retracing, wliich fbrnn 
to prominent a char(;e In all works of an extt^ded 
iicBle. No sooner U one cast worn out, than nnotbfr 
may be immediately procured from the original pliie. 
so that every impression will be a proofi Tims the 
works of onr nio»t celebrated BrIii'tA may be banded 
down, ad infinilum, for the improvement and dellglil 
□f future ages, and will alfbrd at the some time, the 
greatest satisfaction to every lover of the tine arU. 



To mate Traa:<parenl Puintings. 
The paper must be fixed in a straining frame, ia 
order to place it between the eye and the light, when 
reqnired, After tracing the desisn, the colonn nmH 
be laid on, in the usual method of stained drawmgi. 
When the tints are col in, place the picinre a^aiait 
the window, on a frame of gla.ia, framed for tlie pnr- 
poae, and begin to strengthen the shadows with 
Indian ink, or with CDlDnr&, ni^coiAVnf, nn tXie «%e«. 



,_^ J, lajiug llio colours wimetimes un bnth sides 

of the paper, to give creater force anil deptli of 
colour. The lust toiicliei for giving final strenfilli lo 
shadows and forms, arc lo be done with ivory-black, 
)r lamp-blaek, prepared vith giiro-water ; aa there is 
no pi~nient so opake, and capable of giving sUeogth 
(DO decision, 

U ben the drsming is finished, and every part ha» 
EOt its depth ofrolour and lirilliancy.beine pprfectly 
Sry, toni'h very carefully with spirils of tnrpentine, 
on both sides, those )mrii wbicli are tobe the bii^htest, 
■nch as the innon and fire ; and those parts re<fuirin^ 
lens brightness, only on one side. Then lay on imnie- 
dlalelj', with .1 puDcll, n variiisli, made by dissolilnc 
one ounee of Canada balsani in an eonal quantity of 
spiritB of tiiipenline. He canliou* with the varnUh, 
a* It ia apt to spread. When the varnish ia dry, tln^ 
the flame with red lead and gamboge, slifbUy tonch- 
ing the smoke next Die flame ; the moon mtut not lie 
tinted Hilh colonr. 

Much depends on the choice of the subject ; and 
none so adndrahly adapted lo this species of elfc«t, 
BR the gloomy ^othic luin, nliose antiqne towers and 
painled tnrrets iinely contrast their dark batllemenU 
With tiie p^c yet brilliant moon. The effect of rayi 
ftasflag throDiih the rained windows, half choked with 
ivy ; or, of ■ lire among the clustering pillars and 
broken urnamc-nis of ilie choir, round which are 
figures of banditti, or olhpr?, whose ha^^rd faces 
catoh the re Heeling light, aftord a peculiarity of eflect 
not to be equalled in any other tperies of paintine. 
tutcrnal views of cathedrals also, where windows of 
stained glass are introduced, have a beautiful effect. 



PecuHar Cltaracleristks of Plant*. 

The vital prindple of plants is effected by ester- 

al stimuli; hence iliewell known tendency of plants 

D lean or turn from the ordiDar<f ^sX^ion u^ >!t\<^'c 

eaa or bcvgbf, whcu in dark lUntAiottf., ta'WM^fc* 
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another nhicli afforils a freer access of light. The 
daughter of Liniixas is Raid to liave been Ihe earliest 
obaener of Ilie folding back of the trifoliate Ie«>ii 
of clover daring the night. Tbeleiifluls of robinni 
and the liquorice arc peniluloui at night. Tlie leatvi 
of miinioa |iudica t'old themaRlvRs, and overlap ooe 
another; they Ihua accm composed to rest, »ftM 
exposure te thu stimuli of ilay light. Thii LiDDKOi 
lias called the sleep of plants. But this is an ordaiiied, 
and not a necesaary consequence of the slimoini of 
light actiog on vegetahle fibre. Mauy Howers expand 
only when the kuu shines, and close their petals at 
night. Though niajiy open Uieir blossoinB in Bie 
morning, and close them at night, yet many Bpeelei 
differ as to their hoars of opening and closing, aai 
the aoccesaion of their peiiodical times liaH beta 
called the Horologiuiu Plorx. Bat some plants ODly 
open their blossoms and exhale their sweet perfnraei 
at night, as the Oenothera, or tree-primsoBG, the 
nigbt-blowiug stock, and cereus, or caclus grandiflors< 
Some Qowers turn towards the sun in the momiDj;, 
are nearly erect at noon, sad incline to the west in 
the evening. This property is called nututioQ. The 
fable of Clytic shews tliut it waa noticed by the 

Wheat, and probably other corn, bending with 
weight of grain, is observed to bend always towards 
the south. 

Some plants are especially remarkable for tbciT 
peculiar initabitity. This property is well exemplified 
ID the genus mimosa, particularly in that specien well 
known by the name of the sensitive-plant. The 
leaves of dionaca muscipula, close exactly like a 
gin, und ensnare, and commonly squeeze to death 
any insect vthich alights on acircnlar process at the 
apex. A sjjnilar property has been observed in the 
leaves of Ihe dooscra, or sim-den. The stamina of 
the common berberry and of the stylidium glandulo- 
snm exhibit similar sensibility. 

In annual and biennial plants, says Dr, Hnnler, 
one msj- observe, that before ilie^ \«isefli™txcdthH( 
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resist tlie cold of i^nter, e. g. pinks and lychhises ; 
^t if tiiey flower the first ^ear, as soon as winter 
ipproaclies, tliey generally die ; if tliey do not flower, 
they Mill often continue in vigour tliree or four years. 
The i^laintain-tree bas often continued in the gardens 
of Holland for a hundred years; bnt when it bas 
o|ice flowered, no art, skill, or experience, can pre- 
vent its lofty stem from perishing in the year follow- 
ing. The cooypha, or umbrella palm-tree, remains 
barren for thirty-five years, growing in that time to 
the heicht of seventy feet; in the space of four 
months from that time, it rises thirty feet higher, puts 
forth its flowers, and nroduces froit the same year ; 
which done, it totally aics, both root and stem. 



SUam Engine^ Two Thousand Years Old, 

Mr. Partington has lately exhibited a working 
model of a steam engine, of which the principle is 
niore than two thousand years old. It was Invented 
by Hero, of Syracuse ; and a representation of INIn 
P.'s working model may be seen at Fig, 13. Water 
most first be placed in the hollow tube a, and steam 
generated by the flame h; the revolving tube a is 
supported by a point at c, so that the steam rushing 
from the apettiires e Cy by its re-action produces a 
rotary motion. 



»'»^^>.»>^<»^#>i» 



the Infant Bacchus. 

A very amusing toy is sold at the opticians under 
this title : it may) however, be verjr readily constructed 
for a few pence. A small barrel is to be filled with 
any coloured fluid, and a glass tube dipping beneath 
its surface, carried up to the mouth of a bacchanalian 
figure. A bladder is connected with the same barrel, 
another tube is then added, and onp\aevci^>i)cv^^V^^~ 
ratus ander the receiver of an air-pump, \X\e^\\\dk.v?'^\ 



.e joauOi of the t 



To find ihenumbcT /(f Chimces in throw fourtf en Pt 

aitkfonr Dice. 

FonaioTComliinatjoa. Chqq^efl In oHch. ToCitldH 

4442 3335 4 

6611 SS22 4133 6 1 

5531 4451 3362 2254 12 4 

6S21 6431 S432 24 T 

Total chances to throw 14 polntg U 



The Chatica nf Gaining' a Prixe ia the Lolferj. 

Suppose a lotteij^if 10,000 tic^iets, of £10 ei 
the whole value of the priiea is ^100,000 ; let tl 
be only one prize of £lOD,ODO, 0990 blaokl. 
gives ^19 : 19s. for a ticket; If he widb, be gi 
£99,980 : \Sa.. but the cbancca are 9909 to I bbi 
bis winning, or ■f^ expreutB bis probability. 



Oddn at Whisl. 
The odd« for and against any particular i 
k dealer'^ band of tmmps. — It is 
' 12^11,799,222 to 1 that he doea not hold 12 trai 

53,326,633 to 1 11 

778,068 to I 10 

25.4S7 tol 9 

1,567 to 1 8 

103 to 1 7 

aejioi 6 

ejtol 6 

7 to4 ornearOtoS 4 

13 toT that be holds 3 

Tjtol or3BtO 5 3 

B7 to 1 1 
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It is 2 to 1 against your partner having one certain 
card (suppose an honour). 

It is 17 to 2 against your partner having two certain 
cards: 

But that he has one or both is about 5 to 4 in his 
favour. 

It is 5 to 2 that your partner has one, two, or aill 
three certain cards. 

8 or 9 is about 100 or 96^ in favour of 8 with the 
deal : against the deal the odds are still, though small, 
in favour of 8. 

Chances of the Dice, 

The probability of throwing three aces successively 
on one die is J x I X i = yfe- 

The Circle. 

Kepler thought that a circle was composed of an 
infinite number of triangles, having tlieir common 
vertex in the centre of the circle, and their infinitely 
small bases in the circumference. 

By inscribing a rectilinear figure with a move, and 
circumscribing another round it» two limits are at- 
tained, one greater and the other less than the area 
required. 

Great Weight qfthe Solar Inhabitants. 

As the diameter of the sun (883,000 miles) is 111 
times greater than that of the eartii, a body of its 
surface would fall through 450 feet in a second of time ; 
so that if there be any human inhabitants residing 
there, each individual of moderate size must weigh 
at least two tons. 




bel, and, if iatended for pccret writing, tlie thirf 
circle may be farninhed witb any arbitiiFy si|;DS tbl[ 
may snggest themselves. These, by ih«)uib of > kt)^, 
of wLicti boUi the corresponding parllps ninst poimt 
a duplicate, may be combioed to fann tlie day of tbt 
week, month, year, Sec, 

It nojild be fOTind very useful in prcventiu^ ud 
ilclectia: the mistakcg which so frequently ocenr in 
the delivery of letters, ifthe .< eats iu common usetnre 
provided with at least two of these revolving cirdu, 
with the day of the inonth and hour of the day en- 
gtavL'd on liieir face, parallel to the &tonc. A puS- 
cuiar pail of the arms or cypher being nsed Biin 
indoK linnd, it would tbeti show the precise hour tha 
letter was sent, witliout the trouble of dating, &e. 

In engraved seals where coals of arms are iiMd il 
will be obvious that (he seal must be larger than thoat 
gcncrdlly in use, as (he circles miut be made to revolve 
round the outer extremity of the stone, and their UK-. 
fulness will be considerably dimini^bi^d. 



Secrtl WHling by a hiotted SUk String. 

The following is a very iDgeuious and simple inoie 
of secret writing. 

A silk string of eonsiderBble length liaviag been 
provided, it will be necessary to furnish the penow 
correspoDding with a key or gfodusled giiaRe by meiM 
of wllch the writiDg will be rendered iotellig;>ilt^ 
Havlug procured a duplicate or corresponding gnagti 
it may then be commenced, ,'jof an Inch being Allowed 
far the first teller, i ^o' '^'> !>econd, | foi' tiie tUrd. 
and so on, in equid proportions, through the w 
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Seoret Writing by the Taste. 

For writdng bj the iaste^ it will be necefluuuy to 
immerse an equal number of peas or beads in weak 
solutions of alum, aloes, common salt, or anj other 
liquid, whose taste is sufficiently pungent or aro- 
matic, to be distinguished when dry, on applying 
the tongue to them Tor that purpose. 



%'%>»^%»%%<^fc»% 



The PrindpU on whkh the Invention of the Dimng-bM 

it founded. 

Invert a dean dry glass tumbler oyer a lar^ 
bason nearly fiill of water, and when the whole nm 
is bxou^^t exactly naraUel with the sur&ce, plunge 
it perpendicularly aownwards. It may now be ob- 
serveo, that the water has risen consi^ferably in the 
bason ; this rising is owing to the ^splacement by 
the glass of a volume of water equal to its own 
bulk ; consequently, no water can oe in the tum- 
bler : for if the inverted tumbler were fiUed with 
water, of course no greater rise could be observed 
in the bason, than what would be caused by the 
soUd bulk of the sides of the fflass which were im- 
mersed in it. The reason, tnen, that no water 
ascends in the glass, is, that jjrevious to its immer- 
sion, it ^as filled with air, which, pressing upon the 
water below, prevents its ascent. Another proof 
tiiat no water nas entered the glass, is, that the 
inside will be found quite dry. 



^»w%» 4 %'%%^ 



Phosphoric Fvre-lottle. 

The fire-bottle is founded on the known property 
of phosphorus to inflame more or less rapidly, ac- 
cording to the state of the substances upon which 
it is riu>bed. 

The preparation of these fire-bottles is exttem^V^ 
simple. About eighteen or twenty gtsAXv^ c^ ^^- 

II 



u 
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pboTUS are to be put into a pbial or class tube, of 
anv length, eo that it can be easily held in the htnil- 
Tne lover part of this tube may be fiUed nith ti; 
substance whatever, which is to be pressed dsltD 
with a cort. A gjioce being reserved for the '' 

E bonis, it is cut into amall pieces, and put ini. 
ottle, which ia immediately stojiped with ■ gotd 
stopper. B^ heating^ with precaution, at a Ituf, 
the part which contiunB the phoaphorus, thi» aub- 
stance quickly melts, and falls into the shape of the 
bottle, aa it cools : the firc-bottle is then complelei 
The mannerofuainffitla equally simple. The Uttle 
bed of phosphorus is lightly scratched with a con)- 
Dion match, a very small portion adheres tn lit 
matvb, and on being lightly rubbed upon a pieee of 
leather glove, woollen cloth, cork, &c. it take* Bit, 
and communicates indammation to the match. A 
hundred matches in succession may be lightal. 
without consuming more than a grain and a quartet 
of phosphorus. 



1 Electrical Tht 

With a view of illustrating experinientally the 
advantages to be deiived from fixed conducton on 
ship-bOBrd, the &ciiity and safety with which the 
above mentioned method of their applica.tion adnuti 
of conducting a charge, and likewise to exeranli^ 
their effltacj- under every possible situation of the 
mast, a series of experiments, in which manj trdl 
Icnown electrical actions are made to bear on these 
points, were Instituted. 

A model of a corvette, about five feet long, and 
of a proportionate width and depth, was plaoed to 
float in a reBervoir of water, as represented at Fig- 
14. The masts of this model were fltted with con- 
ductora formed of capper slips, on a somewhat po- 
portionate scale; the connections through the keel 
were likewise complete. It is evident, that when 
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ships are struck by lightning, the damage sustained 
is the effect of the electric fluid passing suddenly 
■nd violently throuj^ them into the sea : hence, 
from the known laws of electrical actions, the 
clouds and sea must be considered in oppodte 
dectrical states. In order to imitate this by artifi- 
cial means, it is necessaiy, first, to place our sub- 
stitute for the sea in one state, and our representa- 
ticm of a cloud in another. This was done by 
means of an electrical jar or battery at £, charged 
cither positiTely or negatively ; when charged posi- 
tively, the water in the outer coating was placed 
under the influence of the negative ^e, by means 
of the metallic wire £ A B ; a boat A D, having a 
small wire throufj^ the keel, was now connected 
with this metallic line, and the doud at C being in 
comiection with the inner coating by means of the 
Aezible silver Une M N C, formeid of a silver 
thread, produced a discharge through the ship into 
the water, in order to approximate as nearlv as 
possible to the manner in which a thunder cloud ap- 
proaches the point through which it strikes, the 
doud C was attached to a silk line, balanced over 
two wheels set on fine pivots by equal weights 
'WW; this doud was formed of a light hollow haU 
of wood, gilded and covered with a mass of cotton 
wool ; its first situation was at the point O, where 
.the conducting metallic thread wais shortened 
through the ring at M, and coiled away inside the 
jar ; by increa^ig the weight of W it descends, 
and conveys the charged cfoud forward with any 
required degree of velocity; this velodtv can l)e 
measured by means of a pendulum at r, which 
beats seconos, and by the scale ^ y divided into 
inches : as the ball moves forward, the conducting 
thread dongates through the ring at M, and pre- 
serves the connexion with the inner coating of the 
jar. The diarge was accumulated to a given height, 
observable by an electrometer, and the conductor on 
the lower mast surrounded with a detonating ^^< 
der (foimed of chlorate of potash two ^^«xVi<) «vi\- 
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[ihun;t of anlimon; one part,) mixed with a Liuk 
common gimpowiler ; asimikr i)uantUy was f' — ' 
in the bijat at D, Tbe artificial cloud hu 
caused to move fom'ard : at the instant of it* >f- 
proacbinf; the main-top-KBHant-mast-heail, a dcMi 
Bpark jiai^sed through tlie vessel without urmtb^ 
the powder placed around the conductor, but in 
flnmed Chat in the boat, in consequence uf a qoil 
being produced at the instant of its paaaing out of 
the water, by meana of the wire through tbe bd 
of (he boat; the top^Dant-inast-heiia waa mt- 
mounted by a brass balE On repeating tbe expeii- 
ments without the ball, the dlarhnrf^ alwajs bc< 
came dissipated b; the action of the pointed a 
head, and presented in the dark a luminous app 
HO ce, so that, with some velocities, it wascom^.., 
drawn oW, and in all cases the dense shock wu 
invaiiably avoided. About eight; square feet of 
coated surface was used in these experiments Tbt 
same efiects ronstantljtuok place in ever^r pocsiUe 
situation of the mosta, and with ever; Kpeciei of 
velocity, whether uiiiforra, accelerated, or retardtd, 
with which the chaise approached the niaat-hetd. 
Tbe constant agreement in the results of tbcM 
experiments proves the efficiency uf a painted con- 
tinuous conductor on ship-boari), and that its appli- 
cation is calculated to answer the end in viewi far 
if it had not transmitted the charge in the mut 
perfect manner, the detonating powder in cootiet 
with the conductor on the mast must luve bcoi 
exploded. 



Behind a transparent screen of white cloth, pbce 
a verj/ pomerfui light, &om which, as the perfbniuT, 
whose image is ^rmed on the screen, recedei, bit 
figure wiU attain to gigantic proportions ; again, 
when he approaches, and is between the light and 
■"■- \, his figure will he more iu;cu*ately it- 
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ined ; by jumping over the light, he will appear to 
iflcend to a great height, and msappear. By nimbk 
uad grotesque movements and attitudes,^.bv the 
udicious introduction of anv animal, &c., — ^tne ef- 
bet may be considerably heightened, and much 
ftUffhter be excited. 

This amusinff optical exhibition was successfiillj 
tmployed at the Koyal Gardens, Yauxhall, jrhere 
t excited great applause. 



^»%%<%»«%%'»^>» 



French Meihod (ifpaknHng en SUk or Cotton Velvet. 

Extend come tracing paper upon the object to be 
copied, and trace the design upon it with a pencil. 
Elub the contrary side or this imper all over with 
iae lac in powder, and applv this reddened surface 
tpon a smooth piece of parchment. With a pencil 
^ over every object separatd^y, using as many 
ueces of paroiment as there are different objects 
ind different colours in the design, so as to transfer 
^▼ery object on a different piece. Afterwards cut 
Nit all the pieces of parchment by the transferred 
Hies, and, this done, extend the piece of velvet 
Btended to be painted upon a table covered with a 
l^reen cloth ; place every piece of parchment, one 
ifter another, on that ptat of the velvet where the 
Mxrtion of the drawing ought to be which has been 
bat in the piece of parchment ; and with a pencil 
charged with a colour suited to that part of the 
Irawmg, go over the velvet where it is not covered 
[>y the parchment. The same is done for each piece 
)f parchment separately, till the whole drawing is 
i^ompleted. The execution of this process requires 
% greait deal of care and attention, in order to avoid 
[>lmterating the design, for the whole part is per* 
formed continuedly, without waiting ior the part 
which has just been painted to dry, before commenc* 
lug another. At last, the parts wluch may not have 
ta&n well, are corrected and finished vn^ a i^tv.6!U 
or hy meottg of new pieces of parchmeTit* 

H 2 



/VapwafiM ^ Ae Oil uted m tM> kind of PmMf. 

Gnod ioto vaj fine powder twenty grains of «1- 
"' '~c,ai]dtw^itygi3iit$of sal-prunella. Thw 



his powder into one pound of the clearest liniod 
oil tnat on be obtained, and boil it fbr three houn 
One fatnn before taking it ofi* the fire, put iuto it ■ 
|Uece of soft bread, which has been carenil]; sotM 
m oil of vitriol, and three lajve oninna cut in piciM 
When this bread ii almost calcined, and the oni«u 
■re dissolved, take off the oilt and strain it thrcu^ 
a new pece df coane elotb. Put it afterwards into 
bottles, and use it &r gTinding the colours uf m>( 
be required fat punti^, observing to euiiiloj fl 
with managenieiit, that ue ground colours shall not 
run on the glass, but bave the consistence of buUci< 
This oil does not spread on the velvet bejrimd Uk 
outlines of the drawing. 



To restart d»eayed Writing!. 



very speedil; to a deep blue colour, of great beautj 

ana intensitj'. To prevent the spreading of tlie 

our, which, by blotting the parchment, detncU 



upon tbe application of which the letters 
— "sdUy to r ■■ — "-' ' -'^ " 

colour, which, by blotting the parchment, "detncU 
greatly &om the legibility, the alkali should be put 
on first, and the diluted acid added upon it. Tbe 
method found to answer best has been, to spread the 
alkali thin with b feather, or a bit of stick cut to « 
blunt point. If then tlie comer of a bit of blotliDg 
naper be carefully applied near the letters, so si to 
bibe the superlluous liquor, the staining of the 



t be taken not to bring the blotUng-pi 
^ becaus ■' 



contact vritb the letters, because the cnl< 
matter is soft whilst vet, and may be e '' 
oB: The acid chieflj emp\o?ei\'»x\ie 



parchment may be in a great degree avoiden. Care 

' ' ' " the blotting-paper in 

.'cause the cnlouriUE 

soft whilst vet, and may be easily rubbed 
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fM>th the vitriolic and nitrous succeed very well: 
the J should be so diluted as not to be in danger of 
eorroding the parchment. 



ShOU. 

The matter of the shell is secreted b^ the covium 
or skin of the insect, and the form it assumes is 
regulated bj the body of the animal. It is coeval 
with its existence, and appears pervious to the ex- 
clusion of the egg. The solid matter of the shell 
consists of common lime, united with a small por- 
tion of animal matter, resembUng coagulated albu- 
inen. The mouth of the shell is extended by the 
application of fresh layers of the shdly matter to 
tnd margin, and its thickness is increased by a coat- 
ins on the inner sur&ce. 

Shell is hardened by carbonate of lime ; bone by 
phosphate of lime. 



To Stain Wood Blaek. 

Boil some chips of log-wood in water for about a 
quarter of an hour, then wash the piece of wood 
with it three or four times, allowing it to dry after 
each washing. Lastly, wash the wood by means of 
a common painting brush with vine^, prepared as 
fi>llows : — ^put one ounce of steel, or iron nlings, into 
two ounces of vinegar, keep the phial near the fire, 
8P as to be gently heated for about two hours, then 
decant the vinegar and keep it fox use. 



^«%V%%'»%%^/% 
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Composition qf an Ink similar to China Ink. 



Take six parts of isinglass, which are to be dis- 
solved in d6uble their weight of boiling water; in 
like manner dissolve in two parts of yrvktex one \«t\> 
ofSpsmisb liquonce; mix the two \i^>xot« "Wvtkv^ 
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and ^r^uslly incorporate with lliem, liT in««iij al 
a wuudeii sjiatula, one purt uf the best ivoiy blick. 
When this mixture is pcoiierljr made, it is heUed 
in a water-bttth, iJiat the whole of the water m»j be 
evaporated. The reguiule (bnii is then j^vea k 

the paste which re*""'"" TKq fnlnn*- nn<l ^^^nAwumt 



fegelahle Chimney OmametUt, 

In winter an elegant chimney omument may be 
formed bj cutting the head or thick end ot'a carrot. 
containiiie the bulb, and placing it in a shalloa 
vessel wiui water. Young and delicate leaves un. 
fold themselves, funning a radiated tutt of a ver; 
liandsonie appearance, and heightened by contrut 
with the season of the year- 



Grand Conjttnetion, 

In 174R> the attention of astronomers was uttnct- 
ed to the conjunction of five planets in one uf[B,af 

the zodiac,— a phenomenon that had ii ' " * 

curred since the creation of the ur' 



Camera Luada. 



1 



That verj' compact and elegant instrument, I 
drawing objects in perspective, called the Camen 
luada, was the invention of the late Dr. W. H. 
Wolloston. 

In this instrument two plane reflectors are fixed 
at such angles with r^ard to each otber, that the 
objects intended to be delineated are seen after re- 



flection from the second mirror, as though tbej 
rere on (he some plane as that whereon tfie nper 
■ placed which is lo contain ttie diawinj;. Thest 
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i^iB may be either common mirtors witlj 

iBtine at the back of each, tir two conti- 

II a glass prism, in which latter case 

1 be produced by what is called pria. 

:iii. In either case Che most convenieut 

u which tbe reOecCing surfaces can be ar- 

ill be such aswilltsuse the rajs proceeding 

rtly from the olyect, and felling as incident 
ISTS upon tbe first surfkce, after retiection from 
thence to the second, to emerge from that second 
reflecting surface in angles of So degrees with the 
direction of the oiiginiiriticident rajs : for in these 
circumstances vertical objects ma^ be projected 
i^ion a horizontal plane, and the instrument will 
be adapted to clrawing upon a horizontal sur&ce. 
Now, ;f two plane mirrors are used, the incident 
njs upon the first will make ri{;;ht angles with the 
emeraent rays from tbe second, when those mirrors 
are fixed so as to make angles of either 45 or 136 
liap^EB from each other. In this case the mirror 
WDicfa firBt receives the rays from the object ma^ be 
entirely silvered at its back, but the second mmot 
i* only to hare a aufticient portion silvered to reflect 
■he image of the proposed object to the eye, and 
thus to allow the paper, on which the drawing is to 
be made, to be seen, either throu^ an opening of 
the silvering, or past the edges of the same, by one 
nortion of the eje, while the double reflected object 
18 Been in the alvering by the other portion of the 
ume eye. When prismatic reflection ia employed, 
the prism must not be triangular, as usually con- 
structed, but quadrangular, and the two reflecting 
muftces (to pn>duce an angle of 90 degrees between 
the first incident and the second emergent rays) 
must make an angle of 13S degrees, while the oppo- 
site angle must 1^ one of !I0 agrees, and the other 
two ajigles maj be either respectively equal or un- 
equal at pleasure ; then one of the faces which made 
right angles with each other is to be turned towards 
the objects to he delineated, and the rays, after 
passing throuj^h thai surface and reHection from the 
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two next laces, will emerge from the fuurth unile 
tbe proposed angle. 

The mirrors, or other reflecting surlaces, nc 
mounted in a proper frame, and supporleti at a suit- 
able distance from the paper intended to recri'e 
the drawing: and, when necesaary, either a double 
concave or a double convex gitoi maj be fixed io 
the frame and properly adjusted, to pToduce-distinct 
vision when the apparatus is used by shorUsightel 
or long-sighted persona respectively- These concave 
and convex glasses may conveniently be made id 
twelve inches foeal length; tbe instrument muit 
then be supported at the distance of twelve incfici 
from the paper, a distance which is convenient 
enough in other respects- 

Ur. Wollastan instituted a comparison between 
the camera obscura and the camera lucida. 

The objections to the camera obscura are — 

let. That it is too lai^ lo be carried about with 



"a lucida is as small and portable ai 
be wished. 

2dly. In the Ffirmer, all objects that are not ! 
ated near the centre of view, are more or less ms- 

In this, there is no distottiall, bo that every liae, 
even the most remote from the centre of view, it 
as straight as those through the centre- 

3dlv. In that, the field of view does not extend 
bevond 30°, or at most 35°, with dlstinctuesa. 

tut in the camera lucida, as much as 70° or 80* 
might be included in one view- 

Dr. WoQaston remarts iiirtber, that by a proper 
use of the same instrument, every purpose of the 
pentogntph vin.y also be answered, as a paintinjj in^ 
be reduced in any proportion required, by placing it 
at a distance in due proportion greater than tbuof 
the paper from the inHlrument, In this case a len» 
becomes reijuiaite for enabling the eye lo see at IwO 
unequal distances with equal distinctness ; and in 
order that one lens may swit foi aW (.^^ew- ^ui^iqmb, 
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there is an advantage in varying the h^ht of the 
stand according to Uie proportion in which the re- 
duction is to te e£Pectea. 

BetwUfiti Appearanee in Vacuo. 

Take a glass barometer tube, having on the end a 
steel cap, fistened to the glass with cement. From 
it must proceed a wire and ball. Fill the tube with 
quicksilver, and then, by sending up a large bubble 
of air, and repeatedly inverting the tube, free the 

r'cksilver and iron ball from air : then put a small 
p of ether on the quicksilver, and put the finger 
on the end of the glass tube, and then invert the 
end in a bason of quicksilver, taking care not to 
remove the finger firom the end of the tube till the 
latter be immersed \mder the surfiice of the quick- 
silver. When the finger is removed, the mercury 
will descend, and. the ether expand itself : present 
the metallic top of the tube to a lar^ charged con- 
ductor, and a beautifiil green spark will pass through 
the vapour of the ether from the ball to the quidk- 
sdlver. Bv admitting a small quantity of air into 
the tube,jn Mipearance sometkng hke a fiOling 
star IS produced. 



Improved PhanUumagoritu 

The light of the lamp A, see Fig. 15, is thrown 
by the mirror B and tne lenses C and D on the 
painted slider at E, and the magnifyer F forms the 
image on the screen at G. This lens is fixed to a 
slider, which may be drawn out of the general sup- 
port or box H : and when the box is drawn back on 
its wheels, the rod I K lowers the point K, and by 
means of the rod K L adjusts the slider in such a 
manner, that the image is always distinctly painted 
on the screen 6. mien the box advances towards 
the screen, in order that the image mvj \^ dcacwv< 



1 



niahed and appear to vanish, the sujipoFt of the km 
F Buffers the screen Itl to &11 hdiI intercept rart of 
the U^ht. The rod K N must be equal to I K. and 
the point I must be tvice the focal len^^h of the 
lens F, befure the object L beinf; iminediatelj' under 
the focus of the lens- The screen M maj hare s 
trianmiliir oiiening, so a« to uncover the middle of 
the lens onlj, or the light mtj be intercepted in 
anv other way. 

The apartment must be de|>[iYed of all light, ei- 
cept that which proceeds from the apparatus hid 
behind the screen, which is of sauze or gummed 
muslin, posited vertically, wbich serves aa tbt 
ground of a picture where the images are de)nci«d 
by reason of the transparency. St the moment 
when the operation commences, a spectre uppean 
(as of a skeleton, the head of a celebrated ■penan, 
&r.) at first eKtremelr small, but iriiich afterwanls 
increases rapidly, and thus seems to advttnce at ■ 
great rate towards the spectators: and when the 
scene passes before them m a room representinj; ■ 
cave hunc with black, a solemn ^lence beiiiK occa- 
aionally mterrujited by moumfiil soimds ftoiii sn 
appropriate musical instrument, it is not easy ibr in 
observer to defend himself irom the iinpressioQ of 
terror, at the sight of an oHect in itself formed to 
produce the illusion, and which finds in the imagi- 
a place already prepared for the reception of 



Oplkal Magic. 
To make an anamorphosis, or monstmiu pr<gec- 
tion on a plane, draw the square A B C D, Fig. 16, 
of any size at pleasure, and subdivide it into a 
number of lesser squares. In this square, let llie 
image to be distorted be drawn. Tlien draw the 
lineuft, Fig, \^, equal to A B, /'i^r. 16, and divide 
it into the same number of equal parts as the ude 
of the prototype A B ; and in E, the middle af it, 
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^e perpendicular £ V, so much the longer, 
mw V S perpendicular to £ V, so much the 
r, as tibe image is designed to be more dis-> 
• From each point oi division draw right 

y, and join the pomts a and S by the ri^ht 
& Through the points d^ «, /, ^, draw lines 
d to a, i ; Uien will a, 6, c, <{, be the space in 
the monstrous projection is to be delineated, 
tly, in every small square of the space a, 6, c. 
If what appears <ielineated in the correspond- 
uare A B C D ; by this means you will obtain 
(rmed image, wmch yet will appear in just 
tion to an eye distant from it bv the length 
iT, and raised above it by the heignt V S. 

B by these means that tne horizontoviums are 

• 

image may be also distorted mechanically, by 

ating it here and there with a needle, and 

g it against a candle or lamp ; and observing 

the rays, which pass throuffh these little holes, 

1 a plane, or curved supeiScies, for they¥rill 
the correspondent points of the image de- 
if by which means the deformation may be 
eted. 

the image, whatever it be, «, pi, I H S, be 
, upon a cylinder of pasteboard, A B C D , Fig, 
id the perforations oeing made as above de- 
d, place a candle 6 behind the cylinder, and 
upon the ground the points corres]>onding to 
nrforations of the image, which will be dis- 

more or less, according to the position of the 
!,-. or the plane, &c. Then, let the jpicture 
9 formed be an exact coppr of this distorted 
, and substitute a metallic speculum in the 
df the cylinder, and let the eye of the specta- 
ve the same position before the cylinder that 
ndle had behind it, the distorted image will, 
lection from the speculum, be restored to its 
r shape. 



To draw the Deformation of an Image ufon the otaMt 
™r/«» »/ a Con,. 
I^t the ba3«, A B C D. of the e 



equal porta, and through each point of dirinoi 
draw fonifntiic circles: thus will the concentlidl 
piotutjpe be farmed. With double the diamelct 
A B, u a radius, describe the quadrant E F G. 
Fig. 20, ao that the arch E G may be equal to tb« 
whole periphery : then this quadrant, duly foMed, 
will form ihe auperficiej of a cone, whose bue » 
the circle A B C D. Divide the arch E G into the 
same number of equal parts as the craticular pntii* 
type is divided into, and draw radii from all \hc 

rmti of division. Produce G F to I, and F I Ifl 
G : and faun the centre I, with the radius I F, 
draw the quadrant F K H, and from T to E dnw 
the ri^t line I E. Divide the ar<^h K F into the ■ 
same number of equal parts as the radius of the 
craticular prototype is divided into, and draw ntdii 
through eich of the points of division, firom the 
centre I, meeting E F in 1, 2. 3. &c. E-astly, &wa 
the centre F, with the radii, F 1, F 2. F 3, ftt 
describe the concentric arches. Thus will the cnti- 
cukrectype be formed, the areola of which will 



ippear equal to each other. 



delineated in every areola of tlie 
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3} ounces of lead, and 2^ ounces of nitrate of am- 
monia, melt the metals tc^ther, and pour the com- 
pound into a crucible, wmch has been before filled 
with pulverized sulphur, made into a paste by 
means of water : the crucible is then immediately 
covered, that the sulphur may not take fire, and 
the mixture is calcined over a smelting fire, uiH^ 
the superfluous sulphur is burnt away. The com- 
poimd IS then coarsely pounded, and, with a solution 
of muriate of ammonia, formed into a paste, which 
is rubbed into the engraving on silver plate. The 
silver is then wiped clean, and sufferea to become 
80 hot under the muffle, that the substance rubbed 
into the strokes of the engraving melts, and adheres 
to the metal. The silver is aitm^ards wetted witii 
the solution of muriate of ammonia, and asain 
placed under the muffle till it becomes red hot. 
After this, the engraved sur&ce may be smoothed 
and polished, without any danger of the black sub- 
stance, which is an artificial kind of silver ore, 
cither draping out or decaying. 



JBeauHful Appearance from the sudden Combustion qf 

OH. 

Pour half a spoonful of olive oil into a small cru- 
cible, obscurely red, or at that degree of heat which 
shall have been discovered by previous experiments. 
A thick doud of white smoke will immediately rise, 
which takes fire at its summit, that is to say, four 
or Ave feet distant firom the crucible. If, on the 
contrary, the combustion of the doud arises from 
the crudble, it is occasioned by the heat bdng too 
great. In that case it will be proper to wdt a few 
minutes, when the phenomenon will appear in all 
its magnificence. 
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Method of cutting Glass by Heat. 
Tske apiece of dense charcoal, ma&e {«na\)Q^^ ^x^ 



sume other hard wood, and point it like a peiuH 
Scratch the slasa at the place where the fracture il 
to begin with any instrument of hard ^teel, audiH 
.1 "alile. laght the paint of the cbarcoil, 



iracture. Tbt glass will critek in the path of I'M 
burnine point, and the cracli may be either in l 
right line, or zipzag, or curved, at pleasure. Asfut 
as the point ot the charcoal becomea coyercd witi 
ashes, it abould be blown upon with the breatb to 
keep it red hot. or it will not heat the aliiaa ni& 
ciently to produce the de«red effect. Tne scratdl 
made on the j^lasa at the com: ' 

scarcely be more than a poinL 



Very beau^^ful Arlifidal PelHfaclions. 
Put into a retort a qujmtitj of pounded ft 
spar, with a few bits of broken glaae, and pour luxn 
them eome sulphuric acid; fluoric acid gaa will be 
disengaged. bQlding silex in solution. TEe auhjeett 
that jou wish Co resemble petriiicationg must n ~ 
be moistened with water, and placed in a vessel a 
nected with the neck of the retort. The fluoric add 
gas will be atisctved by the moisture adheri 



^ 



Bubstanies, and the mlex will be predpitated upon 
them like a sort of hoarfrost, which will haveara? 
beautiful appearance, and is verj durable. 



JdcUiiate the PainHns on Glass hy lading tu 
Memiolinto Prints, for Magic Lantham, ^e. 
Cut off'themarj^n of the print you intend to oat, 
and hiy it in a Hat vessel of hot water ; let it ret ' 
on the surface till it sinks. Take it out and pre. . 
between cloths or papers, so that no water may ap- 
pear on the surface, but the print be tiuite damp: 
Uen laj it, face uppermoEt, uu a Hat table, and lisTe 



ready a piece of crown glnas &ee from bteniisbes ; 
la^ some Venice lurpentine all over one side of it 
with a soft brusli, hold it to the flrG that it niay be 
quite eimal and thin ; then let it iall f^nllv on the 
print. Press it down, that the turpentine may 
adhere to the print ; also press the print with your 
fingers, from the middle to the edges of the gla^ 
that no blisters may remain. Wet the print now 
with B soil cloth, and rub it gently with your tingur, 
and the paper will peel off, leaving the impresuon 
on the glass. When it is dry, wet it over with oil 
of turpentine till it is transparent, and set it by to 
drr, when it will be fit for painting. 

The colours used lor the painting, ore the usual 
tTMnsparent oil colours- 
Subjects for magic lanthoms may be painted by 
tboae who cannot paint in oil, on thin paper in water 
cnlours, and alterwarda varnished to make them 
tnuupaient. 

Poiceifwi Mvskal iTuirumeni. 
Take a common poker, and tying a tape on it at 
lop, so as tlut both ends of the tape arc lelt at 
UbCTty ; these ends must be rolled round the first 
finger of each band, and then with these fingers 
stopinng the ears dose, strike the poker thus sus- 
pended wainst any body. The depth of the tone 
which this odd musical mstrument returns will be 
amazing. The deepest and largest beil will not 

Imilative JValer Spout. ^1 

The phenomenon of the water spout may be illus- 
tnted by a very easy experiment. 

In a stiff paper card make a hole just large 
enough to insert a goose quill i after cutting the 
quill off square at both ends, lay the card upon the 
mouth of a wi]ie-gla*5 filled with water to within lh« 
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titth ur sixth part of an inch from the lower oriJii;ciir 
the quill; then applying the mouth to the upper pvt. 
draw the air out of the quill, and in one draughlol' 
the breath draw in about a spoontiil of water; iiil 
this you may repeat, the vater remaining as btfin. 
The water will not ascend to the mouth in t 
stream, which it would do if the quill reached to it, 
but broken, and confuEedlj mixed with the air wWA 
ascenda with it. The usual phenomena of water- 
spouts are exactly Bf^reeable to this theory. 



The OcuhiT Barptichnrd. 

The first person who attempted to supply [Ik 
DTgan of'viaian with the luxuries of light andcolouri 
was Father Castel, a learned JesuiL The ucci 
of this iDstrument was printed at the eni 
Castfl^s L'Optigtie dea Cordeurs^ which appeared It 
Paris in 1740- The ocular harpsichord is s, common 
harpsichord, litted up in such a manner, that when i 
certain sound is produced by striking the kejs, a co- 
tour related to that sound is at the same instant tl- 
hibited to the eye in a box or frame connected with 
the harpsichord'^; so that, when a )iiecc of music ia 
played for the frrHtification of the ear, the eje ii 
fiimultaneoualy delighted by the display of cumc. 
poniling colours. 

In adjusting the colours and the sounds, CluUl 
lays down the foUowine six propositions. 

lat. There is a fiiniKmental and primitive aoi— _ 
in nature, which ma^ he called «(, and ther^ la ilw 
on orgin^ and primitive colour, which is the fbua- 
dation of all other colours namely, blue. 

Snd. There are three chords, or essential soundi. 
which depend upon the primitive sound vt, and 
which compose with it a primitive and onaail 
accord, and these are «l, mt, sol. There are iIm 
original colours depenilijic on the hlut, whid, 
' they are not composed of any other colouit) 
prodoce U>em all, namelj, dine, MeHwjj,»wiTBii, The 
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blue is here the note of the tone, the red is the 
fifth, and the yellow is the third. 

3rd. There are five tonic chords, t^/, r«, mt, «o/, /b, 
and two aemitomic chords, fa and sL There are 
also five tonic colours, to which all the rest are 
oordinarily related, namely, blue^ green^ yellow^ red^ 
and violet^ and two semitonic or equivocal colours, 
namely, aurora and violatU^ (related to the orange 
and imUffo of Newton.) 

4th. Out of these five entire tones, and two semi- 
tones, is formed the diatonic scale, tU^ re, mi, fa, sol, 
la, and si; and, in like manner, out of the five entire 
or tonic colours, and the two demi-colours, are 
formed the gradation of colours, blue, green, yellow, 
aurora, red, violet, and violant; for the Mue leads to 
ffreen, which is d&m-blue ; the yellow to aurora, which 
18 gilded-yellow. The aurora leads to red, the red 
to violet, whidi is two-thirds of red, and one-third of 
hlue; and the violet leads to violant, which has more 
blue than red. 

5th. The entire tones divide themselves into semi- 
tones; and the five entire tones of the scale, a gamut, 
coihprehending in this the two natural semitones, 
make twelve semitones viz. ut natural ut dieuze, re, 
re dieze, mt, Jk, fa dieuze, «o/, sol dieuze la, la dieuze, 
and si. In like manner there are twelve demi-co- 
lours^ or demi-tints, and^ there can be neither more 
nor less, accor^g to the opinion of painters them- 
selves, and as may be demonstrated by other means. 
These colours are blue, sea-green, green, olive, yellow, 
aurora, orange, red, crimson, violet, agathe, and violarU, 
Blue leads to sea-green, which is a greenish blue; 
sea^een leads to green; green to olive, which is a 
ffeUowish^een ; oHve to yellow; yellow to aurora; 
aurora to orange; orange to red, the colour of fire ; 
red to orinuon, which is red mixed with a little blue; 
0r%fMon to vioiet, which is still more blue; violet to 
agathe, or bluish viokt; and agathe to violant. 

6th. The progression of sounds is in a circle, set- 
ting out fi'om ut, and retiuning back : thus, ut^ mi^ 
soif ta^ or vt, rej nU, fa, ^, to, si^ ut« ^\i\&\AQ»^^fi^ 



au octaTe, irheii the Imt uJ Is one-h&lf more acute 
than the first. The colours also have thrir pnifftt- 

7th. After an octave, nt, re, mi, fit, sol, la, ri, tliot 
recommences a new one, which ia one-half nwre 
acute, and the whole circle of music produce! ieren) 
octaves. 

Sudi are the v 



To aheiB the CombuiHon iif Zinc in Orj/gen Gai. 

Take some turnings of zinc, fbmi a ball of i(i 
and aifli it to a wire ; insert a small bit of jrfioj. 
phorus into the ball, set fire to it, nnd introduce it 
quickly into a bottle filled with oxygen gas. The 



Of, 
It' a current of oKvgen gaa be conveved to flUnp 
of the metals, they wilt bum with great rajudi^. 
For this purpose, fill a large bladder with oxjeen 
gas, and adapt it to a tube ; by pressing the bister 
and throwing the gas on a piece of ignited eharcoal, 
on which filings of metal have been put, they will 
bum rapidly. The filings of metal which exhibit 
the most brilliant appearances, are those of anc. 
copper, antimony, iron, and steeL 



Saitoroui prapertiei qf diffireni Gatn, 
By causing a small tin pipe, brought into i 
with a cock m the neck of a bell Blasa, to be 
by gas contained in a bladder appEed to the e; 
aperture ol" the cock, it will be obBerved, that the 
sound is a semitone lower with azotic and oxygen 
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gas; but, with oxjeen gas, from nine to eleven 
tones higber than the aic that suRounds us. A 
miKture of ajiote and oxygen, in the game propor- 
tione as in the atmospheric air, will give the same 
tone as the latter; but vheD the mixture of Ihcse 
gases is not uniform, the sounds are totullj dis- 
cordant- 

When a plate of glass is agitated by means of a 
bow, if some dust is strewed uvertbe glass, the for- 
mer will appear to have arranged itself symnietri- 
cally, after the plate ceases to emit sound. Under 
the lilce circumstances, the figures are always the 
■sme, their changes depending only upon the gra- 
vity or scuteness of the tone. 



Aflificiai Corona. 
Artificial coronas may be made in cold weather, 
by pLwiing a ligbCed candle in the midst of a cloud 
of steam ; or u a glass window is breathed upon, 
and the flame of a candle placed at some distance 
from the window, while the operator is also at the 
lUstauce of some feet from another part of the win- 
dow, the Hume will be surrounded by a colouiajL.* 

Changes qf the KaieidoicopB. ' ^^t 

The following curious calculation has been miule 



changes in each minute, it will take the in 
able space of ■0)2,080,809,516 years, and 3GU days to 
go through the immense variety of changes it is 
capable of producing. Or, if you taJfe only twelve 
small pieces, and mue ten changes in each minutiF' 
it will then require 33,2li4 days, or 91 years and4| 
days, to exhaust it ~"'" — 



A ATultiplying Glass, I 

Into a rim of brass, about the size of a lialf-«nran 
pitce, und a quarter of an inch Uiiuk, fix a pliteof 
the same metal, perforated with holea about the 
size of a amall pea. Between two slightly comw 
glaasea, put sumuient quicksilver (welt purified) to 
cover iJie surfeces, ami larefijlly cement the edga 
of the glass lo prevent it from escaping; then tiiil 
into the rim of brass over the perforated pUle. Bt 
this means a fair lady may see her sweet fece mul- 
tiplied to the number at perforations in Ibe bns> 
plate. 

Electrical Orrery. 

Fig. 211a a kind of orrery, for showing the earth's 
motion round its axis in twenty-tour hour*, the age 
of the moon Irom change to change, and all her vi- 
rious phases during that time, a is the horizoDtal 
board or stand of this machine, and b is the great 
wheel, with 13 floBt9,or wings, for the electric stretin 
to act upon, and turn the wheeL On the axis of 
this wheel is a trundle o, of eight staves, for tuiuing 
the wheel/ of 32 teeth, on whose axis is a trundle 
5 of B staves, for turning the wheel A of 59 teeth, 
which will go once round in the time the greU 
wheel 1 coes round 20^ times. 

A light hollow glafa« d, representing the earth, 
with its meridians, equator, tropics, polar circles, 
and polea, is put upon the top of the axis of the 
great wheel a, and on the same axis is an index t, 
which goes round a small dial-plitCe of twent^-houn, 
in the time that the earth d turns round. An jvonr 
ball i is placed on the top of the axis of the wheel n, 
half black and half white, to represent the moon ; be- 
low which, on the same axis, is an index A;, which goe« 

1- 11 „i_... divided into 99| equal parts, f^ 

ion's age from change to change, 
e the great ■«\iEeV n., Uie «aiUi J, 
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ndthe hour index e make 29} revolutions, the 
noon • and the index Ic make only one; and in that 
ime, by shewing herself all round to the observers, 
liey see all her different phases or appearances, like 
liose of a real moon in the heavens. 
The above may be very readily constructed of 
tout card paper. 

The Diadem qf Beaiifioation. 

Put a hoop of leather that is silvered and lackered 
Hind a person*s head, and let him be electrified on 
le glass footed stool; then let a person standing 
1 Uie fioor hold the tips of his nngers near the 
M)p, moving them round and round it, and brisk 
unes of electric lightning will come from the hoop 
I the fingers, and feel like a gentle cool breeze of 
ind. 
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SeauHful Piotwres produced bp the Polydngttlar 

Kaleidoscope. 

In order to convey some idea of the effect pro- 
aced by the kaleidoscope in groujnng figures, we 
s&r to the plate for Fig. 22, wiuch is a design cre- 
;ed by the mstrument, from a single figure. The 
iclination of the mirrors by which the figures are 
Tanged is 60«, or one-tenth of a circle ; and there- 
re the object is multiplied ten times, so as to give 
Mrjpair of direct and inverted images. 
T^e effect which ia produced by a simple outline 
ill convey some idea of the beauty which must 
uuracterise the desi^ms when the figures are finely 
laded, or chastely coloured. 
When the figures which are wished to be intro- 
iced are larger than the aperture of the kaleidos- 
»pe, the lens must be used, and the figures placed 
such a distance as to reduce them to the proper 
agnitude. 
£jr the application of the lens, p«\tvV\T\^ «t ^\».- 



^H tbe iigii 



V be reduced aud admitti 
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p Iht He^ht of a Tower, ifc. 

Bj means af the shadow projected on ki 
zontal around, we maj measure with tolen 
curacy Qie height of a tower, or any other 
object. The method is this:— Fix a stick tcl 
in the ground ; measure the part of it that ii 
the ground; measure also its shadow and t) 
dow of tbe tower. The length of the shadt 
inj; proportional to the respective height of t 
objeots producing them, we shall have the be 
the tower by multiplying the len|5th of its 



To estimate the Depth pf a River. 
The bottom of a river always appears ne 
UB than it really is ; but, if the spectator atai 
a bank, just altout the level of the water, it ii 
one-third deeper than it appears. 



CompaiilUm for injecting varioua Analomtcttl , 

Melt t<^ther an ounce of zinc, an ounce \ 
muth, and an ounce of lead, to which add i 
proportion of mercury; melt them, and ii^ 
vessels of any an ntonucal preparation, or corree 
of various cavities nf the human body, as tl: 
the ear, may be obtained with it. The i 
structure msy be corroded and separated by 
of a solution of potass in water; and tha M 
cast will be preserved in on insolated at" 



1 
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Metattie Crystals. 

Dissolve ten grains of the crystallized nitrate of 
nlver in a wine glass full of water ; and immerse a 
dean slip or rod of copper, a beautiful metallic pre- 
cipitate will immediatelj begin to take place uj)on 
it. The silver will be seen, as it were, to dart mto 
existence in the crystalline form. 
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Curious ExperimerU in Music 

A yer^ curious experiment was first pointed out 
by Wallis, but which was n^lected till it occurred 
in the observations of Sauveur, who has since passed 
lor the inventor. The experiment is this. 

If we stretch a musical cord above a board, and 
divide it into two unequal portions, yet respectively 
commensurable by means of a slight obstacle which 
only presses moderately, these jtwo parts being 
itruck successively will yield the same sound, which 
will be different fromi that of the whole cord : and 
iuch indeed will that sound be, that if we represent 
by the most simple numbers the ratio between the 
lengths of the two parts of the cord, the sound which 
18 heard, the slight obstacle being interposed, will be 
that of a cord wnichis re^resent^ by unity. Thus, 
if a cord were divided into two parts, which are 
respectively as the numbers 3 and 2, in which case 
the corresponding sounds would be in the relation 
of ut and sol rising, if the lengths of the two deter- 
mined their resonance, then tb.e sound will be that 
of the cord 1, that is to sa^, the «o/, which is the 
icute octave to the sound given out by the smaller 
portion in the ordinary case. 

It would seem, then, that each part subdivides 
itself into as many equal portions, as the number 
that measures it contains units. Hence, between 
two neighbouring subdivisions there is a point of 
rest, or a node, and at the middle of each &\x^di^vs^ 
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the undulatiim fnrma a bellied part, as in n cord 
which vibrates from end to end. In the preceding 
exftinple, the larger port subdivides itself into three, 
and the amaUer into two ; bo that the sound ul ii 
rendered at once by all the subdiviainns, which sie 
thus found in unison one vith another. It is ob- 
vious that the smaller part ought not to aub^viik 
itself nrhen the sound to which it is analogous bn 
the unit for its impresaion ; for then the aame sound 
u vielded bv the smaller part, as by each of tit 
subdivisions of the greater. 

Such, therefore, is the mecbanism on which the 
series of unisons given by this experiment depenili, 
that the slight obstacle which divides the coni 
merely prevents the total vibrations, but permits t 
communication to subsist, or a mutual depeadence 
between tbe two parts, whence their vibrations tend 
to accord perfecttj, or, in other words, to became 
isochronous. Of consequence, they are forced to 
subdivide themselves, but they do this as little v 
possible 1 so that tbe number of aubdivisiana ti ' 
always the smallest among all those which would 
furnish isochronism. 

Thus, in the preceding example, if the ccrd i 
made total vibrations, the two thirds of the cord 
3 might be able to put itself in union with it; but 
there would remain one-third which would perionn 
its vibrations separately : now it is this third which. 
being alone proper to determine the isoehroninii, 
gives law to all the rest. 

Sauveur rendered sensible to the eye the diitinc- 
tion between the nodes and the moveable parts, hj 
placing at the point of each node a chevron of white 
paper, and another of coloured papei\ about the 
middle of each vibrating part. At tbe moment when 
the cord commenced vibration, all the coloured 
pieces were seen to fall off, while all the white ones 
remained in their places. This experiment will suc- 
ceed very well, if we use a violin string, by dividing 
it with a bridge of imatebonril, after having stretched 
it upim a hoard ; «nd maVii\5 iv v\\>ia*.eV! 'A^ilv 
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drawing the bow across near to the wooden bridge, 
on wMdi either eztremitj of the string rests. 



To Bronze Piaster Figures. 

Bronzing is colouring plaster, or other busts and 
figures, with metallic powders, to give them the 
appearance of metal. The powders used for this 
purpose are either copper filings, anvum musivum, 
or copper precimtated from its solution in aqua 
fiirtis bj iron. Having done over the substance to 
be bronzed with either isinglass sL^, japanners* gold 
size, or, in some cases, wiu drying oil or oil pamt, 
the powders are rubbed on, taking care that the 
projecting parts receive more of the powder thsm the 
cavities, to imitate the bru^tness on those parts of 
bronze which are liable to be rubbed. 
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To take Casts from Medals. 

To take copies of medals, a mould must first be 
made ; this is generally either of plaster of Paris, or 
(if melted sulpnur. 

Having oiled the sur&ce of the medal with a bit 
of cotton wool dipped in oil of olives, put a hoop of 
paper round it, standing above the sur&ce of the 
thidmess you wish the mould to be. Then take 
some plaster of Paris, mixed with water to the con- 
sistence of cream, and with a brush rub it over the 
8ur&ce of the medal, to prevent air holes appearing ; 
add more plaster immedutely to make it sumdentiy 
thick. In about half an hour it will be so hard you 
mav take it off; then pare it smooth on the back 
and round the edges neatly. Dry it before a brisk 
fire, if the weather be cold or damp. 

To prepare this mould for casting sulphur or 
plaster of Paris in, take half-a-pint of boiled linseed 
oil, and one ounce of oil of turpenlme, mvx- >X!k&\fii. 
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To make Svlphur Red m Green, or to reeemble Marhk- 

Take two ounces of the best stone-lirimstone, and 

melt it slowlj over a gentle fire ; then add an ounce 

of vermilion^ stir them well together, and pour the 

eomfKiflition over the surfiice of the mould, imme- 

*lv tMwr it off aoain, and fill the mould to a 

ihickness with common brimstone; let it 

I cool, pare it^ and rub the swT&cewith detn 
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>tu>n to give it a polish. To make it ^een, add 
le same quantity of the best smalt, mstead of 
ermilion; but it requires more stirring to mix 
roperlj. 



To itnUate a beautiful Marble. 

Mix with the brimstone any several bolours sepa- 
Eitelj, and make them into squares of ecjual sizes ; 
ispose them accordins to your &ncj, in an iron 
mne that will open with a joint ; then melt them 
Dgether, and the colours will unite in apleasing 
lanner, and each will appear distinct. When you 
lelt it, be careful not to shake it, and let it cool 
ly degrees. 

Sulphur may be made to have a more solid me- 
allic appearance, by rubbing it over with powder 
if black lead. 



The Self-moiwng Orrery, 

The Busby Orrery, unquestionably the most beau- 
iful contrivance of modem times, for the popular 
szhibition of astronomical phenomena, ranks nigh, 
IS well for its mechanical merit as its sinffular beauty 
if action : it is properly termed a self-acting ma- 
ihine, and, to the eye oi taste, is equally charming 
n its conception, its organization, and its effect ; and 
if which the following is a description : 

In the centre of Mr. Busby*s exhibition room 
iras placed a circular reservoir, five feet diameter. 
See ^f^. 23.) The Sun, represented by a ball of 
line inches diameter, sustained upon a slender shaft, 
ibout two feet above the sur&ce of the water, was 
iKHme by a small circular floating vessel in the mid- 
3le of we reservoir ; this vessel carried a sj^phon, 
irhich discharged a minute lateral stream into a 
leparate floating rim, or concentric circular vessel 
Mrhich surrounds it. The re-action of this discharge 
louses the vessel bearing the Sun to xe^oW^ uv^^n^ ^^ 

K 2 



e of B bar, extended & 
ler drcle of the rim, a 
inilina veaael. The water thus received inU 
iDm tfowa along a tube beneath the aur&ce tf 
Tvoir, and enters a floating cylindrical chimlKr 
at the other extremitv- In the centre of this dum- 
ber a tube ia erecte<I, through which a forked rod 
passes, and heeFS the Earth, represented bj a balloT 
three ineheB diaroeler, at an approxiniate elevation, 
and having its asls duly inclined to the ecliptic 
A separate floating rim surrounds the cjilindric 
chamber, bearing the shaft which caniea the Moan 
on one side, and a re-acting syphon ou the other, 
the discharge frora which impels it round the shift 
which bears the Earth. This Iloatinir rim also acti, 
by contact, upon a aniall wheel, attached to a. slenAsr 
rod, communicating by an universal joint with the 
axis of the Earth, and thus causes that body la 
revolve ; while the action of a vertical wheel, with 
a radiating axis rolling round a horizontal circle 
fixed to the rod sustaining the Earth, gives motion 
to a small crank, which imparts an ascending ud 
descending motion to the Moon, and produces the 
obliquity of its orbit ; and a ralculated disparitT 
between the diameters of the vertical wheel, an^ 
the circle upon which it rolls, causes these ascending 
and descending motions to take nlace in a less period 
than one revolution of the Moon, and thus gives 
the due changes of the nodes. 

The shaft which bears the Earth is contimieil 
beneath the surtace of the water, and n flat plale, 
of six inches diamt'ter, is connected with & plate of 
equal diameter at the circumference, by three pa- 
rallel and ublii|ue rods extending to it at the bottom 
of the centre of the reservoir, thus preserving the 

Iiarallelism uf the Earth's axis on a principle ona- 
Dgoua to that of a parallel ruler, at the same time 
the lateral motion of the centre vessel bearing the 
Sun is prevented by a spur, which eoibraces the 
" 'irence of the plate beneath. 

IS the water which is discharged by the two 
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H alresdy described, would soon till therecep- 
"te operation of a third sjphon is ititroduc^, 

I rriea away the sujierfluouH water, and by its 

iteni diacbarae on the outside of the general re. 
Jervoir, gives the annual motion of the £arlh and 
Hood about the aun. 

We have thua attempted to describe the conatruc- 
"'^ of this beautiliil machine ; but description does 
(npericctly convey an idea of its novelty and 
^ of action. 



Jnot/tcr simple Ilsgrometer, 
The foUowing is the most lasting and convenient 
mode of conBtructintt an instrument of this kind. 

Take a very nice balance, and pliice in it a sponge, 
or otiier body, which easily imbibes moisture, and 
let it be In eqiiiiibrio, with a. weight hung at the 
other end ol' the beam. Now, it the air become 
moist, the sponge becoming heavier will preponde- 
rate ; if dry, tne sponge will be mieed up. The 
balance may be contrived two ways ; by either 
having the pin in the middle of the beam, with a 
slender tongue, a foot and n hali' long, pointing to 
the divisions on the arched plate Atted to it ; or, 
the other extremity of the beam may be made so 
long, as to describe a large arch on a board placed 
for the purpose. 

To prepare the sponge, it may be necessary to 
wadi it in water, ana when dcr, in water or vinegar, 
in which sal'^ammoniac or sdt of tartar has been 
diaaolved, and let it dry again ; then it is fit to be 



This ingenious instrument consists in moving, by 
pegs fastened to them, small figures cut out o'f 
pHteboard, the joints of which are all pliable, be. 
Bind a piece of one painted gauze, placed before an 
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opeuin^ in a curUin, in sucb a, manner m to eilu- 
blt vanuuB scenes, according to pleasure ; while Ibe 
anemng covered witii gauze ia iUuniinated, towmb 
the apartment wliere Uie spectators sit, by meant of 
light reflected back from a mirror, so thitt the do- 
duws of thi^ pegs are concealed. When it is requintc 
to cause a figure to perform a variety of movement!, 
it is necesBBry to have several persons, who muffi he 
exceedingly expert. When a snake is to be repre- 
sented ghmng, the Sgure, which cddsIiIb of delicate 
rings, must t>e directed, at least, by three asaiatsntl. 
This amusement, vbii-h one can hardly see tlu 
first time without pleasure, is a Chinese laventioo. 
Many years ago, Chinese boxes were seen, on wfai^ 
such moveable figures were apparent only when tte 
box was held against the ligbt. In Cblna, ttafK 
shadows are used at the well known feast of lia- 



Gilding. 

Fifty Ihousuid pounds worth of gold and silva 

are said to be annually employed in Birmingham in 

Sliding and plating, and, uf course, for ever lost a$ 
ullion. 



Drg Gilding, 
Dry pldinp, as it is called by some workmen, ii a 
tight methoiT of aOiUng, by steeping linen r^ In 
a solution of gold, then burning them, and with s 
piece uf cloth dipped in salt water, nibbing the 
ashes over silver intended to be gilt. This method 
requires neither much labour, nor much goii, and 
~ ' mplayed with advantage for carved woii 







fectl; dry, puund it very fine to an iinpiJpabte pow- 
iliir. Then take four piirts of spirit of wine and ■ 
cne part of tbi; guni, niix these well together, and, 
baring put them iuto an oleiuliic, graxluate the fire 
10 that the gum inaj dlaBolve. When dissolve^ " 
itnun it throujfh a piece of strong linen cloth, and 

ve the liquor in a glass bottle closely corkei i 

is the gold vamisb, vhich may be emplojed j 



if wood. 



meaerve the liqi 

TluB is the gold 

tiir Riding any kind of v 

as follaws i Vt^ith a very soft bmsh dipped in the J 

liquor, wash over gently, three tLmefl, the wood i 

wnich has been silvered j letting it dijr between tht ' 

application of each coat of varnish, it will be exa | 

tremely beautiiiil, and resemble the finest gold. 



Artificial Mah. 
The following method of giving any species of J 
wood of a close grain the appearance of nioho^iiiT 
in texture, density, and puli^, ia said to be practised 
in France witb such success, that the best judges I 
ore incapable of distinguishing between the iiniUa 1 
tion and mahogany. The siiu^ce is first planed ' 
smooth, and the wood is then nibbed with a solution ' 



of n 



IS odd. One ounce and a half of di 






blood, dissolved in a pint of spirits o 
one-third of an ounce of carbonate of soda, a: 
then to be mixed together and filtered, and tha 
liquid in this thin state is to be laid on with ■ j 
bnisb< This process is repeated, and in a short in- 
terval afterwards the wood possesses the external I 
appearance we have described. When Che polish L 
dunlniahes in brilliancy, it may be restored by tha I 
use of a little cold-drawn linseed oil. 



Nem Stain for Wood. 



quanlit^ lit' alum iliuulved in it, in order to civc 
permanent:}' to tlie coIout. Wood of a white colour 
receives from tbe application of this liquor a beau- 
tiiul jellow tinge, which is not liable to fade. It a 
particular!; adapted for furniture made of mule, 
particularly that kind of it wbich la called birdV 
eye, and which is cDnimonly prepBred by scorcbinii 
its surface over a quick fire. The application S 
t!ie walnut dye fpve» a lustre even to the darkart 
thades, while to the paler and fainter unes it addt » 
somewhat greenish hue, and to the whiter parti n- 
rious tints of jellow. After applying- this stain te 
cheny and apple wood, the wood ahoultl be sli};htly 
reddened with a tincture of some red dje, vrhoK 
colour is not liable to fade. A handsome dje is 
thus given to it, which does not hide the grain, and 
which becomes still more beautiful as the wood 
groira darker by age. 



Halehing Fiih, 

The Chinese have a method of hatching tbe 
spawn of fish, and thus protecting It from th^ ac- 
cidents which ordinarily destroy so large a portion 
of it. The fisliennen collect with care, on the 
margin and surface of waters, all those gelatinoui 
inassea which contain the spawn offish. Alter tbey 
liave found a suffident quantity, they fill with il 
the shell of a fireah hen esg^ which they have previ- 
ously emptied, stop up the hole, and put it under! 
sittinz fowl At tbe expiration of a certmiu num- 
ber of days, they break the shell in water warmed 
by the sun. The young ii? are presently '"-■-'■-'' 
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Sw^ftle and excellent Drawing Board, 

The best kind of drawing boards are made with a 
frame and a moveable pannel, upon which the paper 
is simply put wet, and then forced into the frame, 
where it is confined bj wedges at the back; the 
puier, which had expanded and blistered up much 
woen wet, will dry quite flat and tight, ana will be 
much better for mrawing upon than when loose. It 
k necessary to mention, that all the angles of draw- 
ii^ boards should be exactly square. 



^»%«^%^>«i%« 



Artificial Diamonds and other Gems, 

The base of all artificial stones is a paste com- 
posed of silex, potash, borax, oxide oi lead, and 
sometimes arsemc. The best silex is obtained from 
rock crystal, and the next best firom white sand or 
flint. The following are two receipts for making 
good paste. 

No. 1. 

Gralni. 

Rock crystal 4056 

Minium (red lead) 6300 

Pure potash 2154 

Borax 276 

Arsenic 12 

No. 2. 

Sand 3603 

Ceruse (white lead) 8508 

Potash 1260 

Borax 360 

Arsenic ••«.•••• 12 



ChrystaUization* 

Every substance in chrystallizing has a tervdewa'^ 
to assume a particular figure. Coramau «B\t ct^^- 



taUlzea in cubes ; Epsom salt in siK-sided ptinw; 

alum in octohedroaa; eugar-candy in oblique ftwr- 

' fided prisma, with wedge-shaped ° '•- 



In Mr. Cadet's Travels, an account is fpvea ef 
the manufacture of mosaic, in which it is Btatci. 
that 17,000 tints of colour are emploji'ed in imitit' 
ing the finer paintings. In a very amusing work of 
the celebrated Goethe, entitled " Winkelmann unil 
Seit Jabrhundert," it is stateil that about 15.(100 
varieties of colour are employed by the workeri ii 
mosaic at Rome, and that there are SO shades of 
each of these varieties, from the deepest to tlit 
palest, thus aflbrdine 7M,000 tinta, which the BitiM 



of colour, that the most varied and beautiful paint- 
ing might be perfectly imitated ; yet this is not thf 
Fane, &v the mosaic workers fmd a want of tints, 
even amidst this astonishing variety. 



* To 4hm> the Hour tifl/u Day hg a Ball iif MeM 

wtal ball graduated on the sur&ce, in the 
came manner as tho index stem to an hvdrometer, 
with a balnnce to preserve its equilibrium, must 
flrnt he exhausted of air, which being effected, place 
it in a veHsel filled with water, which may be auov- 
ed to enter by a small aperture, and it will graduallj 
sink till the baU is filled : this, il^ Ihe ball is abool 
twelve inches in diameter, and the aperture of i 
proportionate size, wiU uot take place ia less than 
twelve hours. 



CampantHm of Aneiatl Stalaes. 

According to Pliny, the metal used by the Ilci. 

\t for thrar statues, and for the plates on which 

[ engraved insmptions, was cnmpnsecl in the 

—' nanner. They first melted a quantity of 

,o which they put one-third of its weight 
jS'Gopper, which had been Ions in use; to every 
pt. weight of this mixture they added 121 Ihs. 
D alloy composed of equal part? of lead and tin. 



Jftm MeOiad qf makiug Single Microseopes of Glass. 

lUe a jaece of platinum leaf, about the thicknesa 
of tjnfinl, and make two or three circular holes in 
it, ftom one-twentieth to one-tenth of an inch in 
diatoeteT, and at the distance of about half an inch 
tnm each other. In the holes put pieces of glass, 
which will stick in them without talKng through, 
lad which are thick enough to till the apertures. 
When the glasa is melted at the Dame of a candle 
with the blow-pipe, it forms a lens which adheres 
strongly to the metal, and the lens is therefore 
farmed ani set at the same time. Tlie pieces of 
glass used for this purpose should have no mark of 
the diamond or file upon them, as the mark always 
remains, however strongly they are heated by the 
blow-pipe. 

The lenses which are iBTcer than one-tenth of an 
ineh, are not so good ns the rest, and the best are 
even of a smaller size than one-tenth. The reason 
tat usiag platinum is, that the glass is more easily 
and more per&ctly melted in this than in any other 
ntetaL, which may arise, perhaps, from its requiring 
a more intense heat to fuse it, or to impair its. 
brightness. 



for this purjKise, is shewn at. Fig. 24, where C 

U the tube containiiiK tbe reflectors AOE, &£ 
The olfjects Irooi vbich the pictures are to be oi' 
Rted are placed iu the cell C D, which amy be nitdt 
either to have a rotaijuiovenjent round the uwol 
tlje tube, or to slide through a groove, like thed- 
ders of a magic lantern. These objects are [lOWK' 
tiill; illurniaated by a lens B, which concentrata 
upon them the direct light of the lamp or candte U 
H. and also the part of the liglit which is reflected 
from the mirror M N, At the eye end £ of Uk 
kaleidosi'ope is placed a lens L L, close to the tvi 
of the renectors, and baling its centre coincidoil 
with the centre of the aperture at E. In onlo 
that this lens may tbrm behind it an image F F lit 
the objects placed in the ot{ject ulate C D, its bnl 
length must be less than the length A E of llie 
pUtes. If the focal length of L L is so snuU «i 
one half of A £, then it Follows, from the prindpbi 
of optics, that the distance L P at which the inuge 
is forme<l behind the lens, will be precisely equal lo 
the distance A E of the object ; but this is obfi- 
ously too small a distance, tor the diameter of F P 
would be equal only to the apparent diameter of the 
circular aperture of the kaleidoscope, or to twice 
A O. Hence it is necessary, that the focal lenstii 
of the lens L I. he le^is than A K, and greater thin 
half of A E. Two-thirds, or three-fourths of A E 
will he found a suitable focal length ; for if it ii 
larger than this, the image will be formed upon the 
wall at two great a distance from the instrument 

When the instrument is thus fitted up, an en- 
laiwed image of the pattern will be thrown upon the 
will, or screen, or any white ground. Uy tumii^ 
"■" '1 olu'ect plate round its centre, or, if it js a rei^li. 
-' ', by pushinff it Itiovij,!! the groove, and 
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i same time ^^f^g it a rotary motion, the 
n on the walU wfll undergo every possible 
brmation, and exhibit to the spectators, in a 
ified £nrm, all those variations which would 
t>een observed bj applying the eye to the ka- 
cope. 

len the preceding apparatus is used in day- 
80 that the objects are illuminated by the 
)f the sun, the mirror M N is unnecessary, 
raleidoscope, &c. must, however, be^ attached 
e part of the frame of a solar microscope, 
1 goes into the aperture in the window shutter, 
the most brilliant light is obtained from the 
Dg of oxygen, an oxygen lamp is peculiarly 
ror displaying the pictures of tne kaleidoscope 
Lumber of spectators. 

e patterns which are created by the compound 
loscope from natural objects, or from objects 
endent of the instrument, may in like manner 
hibited to several spectators at once. If the 
ts are in a room, such as bunches of flowers, 
ss, human figures, or large pictures, the;|r must 
aced in one apartment, and strongly illumi- 
• The lens must then be placed upon the end 
of the kaleidoscope, the object plate C D 
g been removed, and must be so adjusted, that 
mages may fall exactly upon the end A O of 
sffectors. The objects may be placed at any 
loe frouL the lens, from six incnes to twelve 
according to their magnitude, and the pictures 
18 exhibited with great distinctness and effect 
the wall of the other apartment. If a blazing 
i employed, the most brilliant display of fire-^ 
I may be exhibited. When the objects are out 
on, such as trees, shrubs, &c. the kaleidoscope, 
its two lenses, must be fixed on the circular 
ng of a window shutter, and the picture re-, 
d upon a screen, as in the camera obscura. 
oilar effects may be produced in a portable ca- 
obscura, by placing the apparatus C F L L D G 
d moveable drawer of that matiMmeiiX.. \i >^^ 



Iell9 I. I. i 



t' Buc^h a focal length as ,^ 



« witlun t 






fiirmatiun of the image w 
picture will be finely clis^ilnjed upon tl 
glss9, and ms,y he copied with great exact: 
In order to lender the effect as brillian 
ble, the inclination of the reltec'torB shou 
present caae, never exceed 30°, or mighi 
3&' or 45°. The objects should be select 
ae possible, and none with dork tints ou 
admitted into the object plates. 



I 



To render Ivory or Boxwood iutrunot 

Place an ivory ball on the prime conduc 
machine, and tate a strong spark, or send t 
of a Lcyden bottle through its centre, the 
appear perfectly luminous ; but if the c 
not taken throuffh the centre, it will pass 
surface of the ball and corrode it. A spi 
through a ball of boxwood not only iUunii 

whole, but makes it a " ' '" ' 

or rather fine scarlet ci 



The Invitible Girl. 
This very ingenious apparatus was publi 
bited boUi at Bristol and I^ndon tor a con 
period, during which time no discovery wai 
Its internal mechanism ; and It ie probable 
(.'onjtmctiOD would have remained a seut^ 
but the eshibitors, but fiir the ingenuitj 
(now Professor) Millington, who, mac 
leclurea delivered in the winter of 1B06, e. 
the manner in which it was performed. 

The viiible part of the apparatus connec 
the tnuisiWe gtrl was thus constructed : fiw 
hogany Irame resembling a bedstead, havin 
comers four upright posts about five feet h: 
united by a cross-rail near the toy, anil two 
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cross-rails near the bottom to strengthen the frame, 
which was about four feet square. The frame thus 
constructed was placed upon the floor, and to the 
top of each of uie four pillars were attached as 
many strong bent brass wires, converging towards 
the top, where th^ were secured by a crown and 
other ornaments. From these wires a hollow cop- 
per ball was suspended by slight ribbons, so as to 
cut off all posbiole communication with the frune. 
The^i^lobe tnus supported was supposed to contain 
the invisible being, as the voice apparently pro- 
ceeded firom the interior of it : and, for this pur- 
pose, it was equipped with four trumpets, placed 
round it in a horizontal direction, and at rignt an- 
gles to each other : the trumpet mouths coining to 
within about half an inch of the respective cross- 
ndls of the frame surrounding them. 

When a question was proposed, it was asked from 
any side of the frame, ana spoken into one of the 
trumpets, and an answer immediatelv proceeded 
from the whole of them, so loud as to be distinctly 
heard by the enquirer, and yet so distant and feeble, 
that it appeared as if coming from a very diminutive 
being, in this the whole of the artifice consisted ; 
and the variations were so contrived, that the an- 
swer might be returned in several languages ; a kiss 
might be returned, the breath producinfi^ the voice 
was felt, and songs were sung, accompamed by the 
piano-forte, &c. To produce this allusion, the sound 
was conveyed by a tube, in a manner similar to the 
old and well known contrivance of the speaking butt ; 
the invisible girl only differing in one circum- 
stance; that an artificial echo was produced by 
means of the trumpets and hollow globe, in conse- 
quence of which the sound was completely reversed. 

In the invisible girl, the orifice of the tube was 
in one of the hand-rails just opposite the mouth of 
one of the trumpets, the opening being concealed 
by reeds and otner mouldings; the tube itself 
which was about half an inoi in diameter, ran 
through half the hand-rail, then down one uf the 

L 2 



verted fimtiei, along the side of which it rose Lill it 
came nearly in contact with the ear of the conTede- 
rat«, who, with a piano-forte, &c was concealed in 
thia caae. Aqj question asked by a voice direcUil 
into one of the trumpets, waa immediately rellertot 
bacli irom the concave interior surface of the glole 
to the orifice of the tube, alon^ which it was con- 
veyed, 80 BH to be dialinctlj huard by tlie person is 
the deal case, who returned the requisite answei, 
which appeared to come precisely Irom the interior 
of the |{lobe. A small hole, closed with glass, ms 
likewise left through the deal case, and slHe wall of 
the apartment, by means of which the conoealcd 
person had an opportunity of observing and colik 
menting ui»n any cttoumstance which occurred in 
the room. 



Mnneal Ftffures Temlling fr^m Sounds. 

Cover the mouth of a wide glass, having a find- 
stalk with a thin sheet of membrane, or v^etable 
paper, overwhich scatter a layer of fine sandT The 
vibrations excited in the air by the aound of a mu- 
sical instrument, held within a few inches of the 
membrane, will cause the sand on its surface to form 
regular lines and figures with astonishing celerity, 
which vary with the ' — "* — ^ "" " " " 



C 



^h vary with the ssund produced, aiTecUng s 
'ticular mode (if diviaion, according to the mai' 
of vibrations. 



Moffnifi/ing Fouler. 

The magni^ng power of reflecting t 

may be increased merely by varying the dlaUnoe 

between the eye-nieces and the great speculum, aad 

then producing distinct vision by a new adjustment 
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ImitaHon qf Gold. 

M. Dittmer has published, in the Hanoverian 
Magazine, the following account of a compound 
metal, invented by Professor Hermbstadt : 

Take of pure platina 16 parts. 

pure copper 7 9) 

pure zinc I „ 

Put them in a crudble, and cover them with 
powdered charcoal, and keep them over the fire till 
th^ are perfectly naelted into one mass. 

This compoimd is stated not only to be of the 
same colour as gold, but to be equal to it in specific 
gravity, density, and ductility. 



Damp WaUs. 

A hall, of which the walls were constantly damp, 
though every means were emploved to keep them 
dry, was intended to be puued down, when M. 
Scbmitthals recommended, as a last resource, that 
the walls should be washed with sulphuric acid. It 
waa done, and the deUquiescent salts being decom- . 
posed by the acid, the walls dried, and the hall was 
afterwards free fi:t)m dampness. 



Forest Vegetation, 

There are some smgular &cts related relative to 
the antiquity of trees, in Migor Rooke*s sketch of 
the forest of Sherwood. Upon some timber cut 
down in Berkland and Bilhaugh, letters have been 
found cut or stamped in the hoAy of the trees, de- 
noting the king^s reign in which they were marked. 
The bark appears to nave been cut ofi*, and then the 
letters to have been cut in : after which, the next 
year's wood grew over it without adhering where 
the bark had been cut. I'he C3rphers in this case 
were found to be of James the rirst, Willlaxa «j\d 
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Mary, and (one) of King John. One of the c; 
of James was about one foot within the trc 
one foot from the centre : it was cut down iz 
The tree must have been two feet in diamei 
two yards in circumference, when the nuu 
cut. A tree of this size is generally estima 
120 years' growth ; which number being subl 
from the middle year of James's reign, woulc 
141^2, about the date of the planting of tin 
The tree with the cypher of William and 
displayed that mark about nine inches with 
tree, and three feet three inches from the o 
this tree was also cut down in 1786. The < 
of John was eighteen Inches within the tree { 
was cut down in 179 1), and rather more than 
from the centre. Tne middle of John's rei( 
1207, from which subtracting 120, the num 
years requisite for a tree's growth to arrive 
diameter of two feet, the date of its planting 

Xar to have been 1085, or about twenty 
the Conquest. But, then, this tree, whi 
down in 1791, must have been 706 years old, 
scarcely credible: for it appears from trees 
marks are better authenticated, that those exai 
the same size, when marked, had increased t 
inches in diameter in 173 years, whilst this tn 
encreased no more than eighteen inches ii 
years. Major Kooke says, that several tree 
this mark have been cut down, so that decept 
mistake is scarcely possible. 



Permanent Expansion of Glass, 

It has been ascertained, that after glass has 
exposed to a great heat, on cooling, it never r( 
its original volume. 



«%-%%%<%% %«>% 



Artificial Volcano, 
Mix 28 pounds of sulphur and 28 pounds oi 
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filings together, and add as much water as will form 
the whole into a paste : bury the mass about two 
&et below the sur&ce of the earth, and in twelve 
or fourteen hours so much heat will be generated, 
as to swell the earth, and cause an artificial volcano, 
thro¥dng up whatever impedes its progress, and 
scatterinff round ashes of a yellowish and black 
colour. To succeed in this experiment, advantage 
should be taken of warm weather, and after the 
tenth hour of burying the mass, care must be taken 
not to approach too near its situation. 



Very hemU^ftU Effect. 

A very beautlAil effect will be produced bv 
throwing^ into a gallipot, containing sulphuric ado, 
four grams of odorate of potass, half a grain of 
phosphorus, half a grain of sulphur, and half a 
grain of charcoal ; the flame will be intense, and 
tne explosion violent. 

The combustible materials should be gently mix- 
ed with a wooden skewer in a spoon, nrom which 
they are to be thrown into the acid. 



The numerous Changes which may be rung upon BeUs. 

It excites our astonishment to know, there can 
be so many changes made with fourteen bells, that 
if they were to change ten times everv minute, 
[which would be 140 strokes), yet it would require 
rixteen thousand five hundred and seventy-five years to 
'ing themalL 



The probaMlity of Two Heads being thrown with 

Halfpence. 

I£^ in tossing up two halfpence, the probability 
NBS required of their being both heads, it must first 
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be considered, that the probabilities of thro 
head with the first halfpennj is J, as there 
chance for a head, and two chances in afll, 
being both a head and a tail), and with the 
halfpenny the chances are the same ; then 
multiplied into i, which is equal to i, will 4 
the probability required; showing that tin 
four chances m a//, but only one chance : 
event to happen, bein^ three chances to one 
it happening : and this wiU appear true b^ 
dering, that with the head 01 the first hall 
either the head or tail of the second may h 
bined ; and the same with the tail of the fir 

Eenny, making together four combinationa 
ead, tail ; tail, head ; head, head ; and ta 
These are all the ways that two halQ)ence ca 
up, and there being only one way out of f 
them to come up head, head» the chances art 
to one against it happening, as above. 



T%e probabilitff of throwing an Ace twice in «u 

with one Die, 

If the probability was required of thro? 
ace twice in succession with one die ; or, ^ 
the same, of throwing aces the first throw w 
dic6, the probability will be \ multiplied \ 
^Y, being 35 chances to 1 against it : and if t 
bability was required of throwing some one 
other five faces each throw, it would be % 
being 25 chances in favour of the event, i 
difference, or 11 chances in 36 for one ace 
to come up in two throws with one die, or 
throw with two dice. 



«'%'%'«^'%«<%%^ 



The Prickly Pear. 



The steel &ngs with which this pear shf 
strument is furnished must, like the bolt ai 
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tDuii latch, be i;hunifen'ed from tbe |iomt, £o that, 
on ita being mserteil within the te«Ui, tlte bolts will 
instantaneoualj- spring out, and no power short of 
Ihe Itej^, previougly made to fit the wards of the 
tuck, will HulHce to I'ree those who are thua en. 



HoiP Id ffrile in the Dark. 
Two planes of ebony, of equal li:ni;th and breadth, 
limilnr to a parallel ruler, and jomed at each end 
\>j racks, the side of which beina graduated to the 
ndth of the line intendei), will serve as certain 
pride, and by use of this instrumer.t, It blind per- 
son, or a person in the dart, may write with tbe 
i;refltest accumcj. If ivory tablets or a slate ii 
lued, a fine wire drawn with a steel point may be 
readily felt by tbe point of the peccil. 



Plane Specula maf/ be mad' to muiltp/y the Jmaget tf 
one Object. 
A wonderful property is exhibited by two specula, 
U constructed that they may be opened and shut 
3le a book, as at Fig. SK. If they are placed upon 
my plane, in which there is a semi-circle divided 
nto degrees, in such a manner that the point where 
lie specula meet, is in the centre of the drcle, and 
lie M^ of each speculum stands upon the diameter 
f the semi-circle, one image only will be visible 
lod there will appear two things, namely, a real 
ine, without the specula, and another formed by 
wflec^n behind them,* and so on, as in the fol- 
Dwing table, where the first column shews the in- 
lUnatlon of the specula, and the second the figure 
rhich is produced. 
ingU of Specula. Effect praduned. 

180° One image and one object. 

' ISO Two images and one object. 



» 



Atigb ff Spania. F^eet pnOiufd. 

90* Four i maizes. 

*~~ .... A nent^on BDi] Bve fi 

.... A nex^Miandmx Rm 

*Blf A heptaj^ andaeven fbnns. 

" ... An oclaipin ami eight Ginns- 

.... Ad ennei^H) and nine fonni- 



. _ . . . -- „ » and eleven fomu. 

30 A dodecagonand twelve fonni> 

And lo oa ad injinilwn, the polygoQ formed bjn- 
flection bavinf; always as many sines as the numbs 
of timea that the angle of the specula ia containEd 
in 360". 



GigaaHe Meltordogiail Molian Sarp. 

Captain Haas, of Basle, has deeiffnated hy theK 
an apparatUB which emits of itself a variety of 
Hounds durinff a change of weather. Since the yew 
17S7i he had stretched above his garden fifteen 'inn 
wires, three hundred and twenty feet long, and ll 
the distanu; of about two inches from one onothel^ 
the largest wire was two lines in diameter, tlie 
smallest one line, and those of intermediate siie 
one line and a half. They were situated towards 
the south, and are inclined 20° or 30» to the horiaon, 
being stretched hy means of rollers, properly ar- 
ranged for the purpose. Whenever the weathec 
changes, these wires sound with BUch loudness thit 
it is impossible to bo on with a concert in the house. 
The sounds sometimes resemble the hismno owse ol 
water rapid in ehutlition, sometimes that id' id btlT- 
monicon, and sometimes that of a distant chime, or 
an oi^^. 

The inventor of this curious apparatus is Mr- 
Ventau, provost at Burkli, not fiu from Rnsle. He 
i3 shot at a mai'k from his window, and in 
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at pleasure. He remarked more than once that the 
wire sounded exactly an octave ; and he found that 
every iron wire, stretched in a direction parallel to 
the sounds, emitted this tone at every change of 
weather. 

A brass wire did not produce anv sound, nor did 
an iron wire when it was stretched from east to 



M. Bobereiner, of Jena, conceives that the phe- 
nomenon now described, is the effect of an dectro- 
magnetic action ; and he proposes to try if the 
brass wire would not sound when it communicates 
at its extremity with an energetic electrometer. 

Action qf Water an doss. 

Glass is most extensively used for vessels for con- 
taining both fluid and dry substances, which it is 
desirable to preserve in a state of purity, and it is 
believed to be capable of resisting the action of even 
strong chemical solvents. A most interesting me- 
moir, by Mr. Griffiths, places this subject, however, 
in a veiT different view from that in which it has 
usually been regarded. 

The inquiries of this ingenious chemist inform us, 
that glass possesses high^ alkaline properties, and 
that they may be easSj shewn by the usual tests. 
The alkali separates mmi glass by the action of 
pure water ; it appears to be potash, and its evolu- 
tion from the fra^ents of glaai was much fiudlitated 
by the application of heat to the water. By long 
continued Doiling in two or three successive portions 
of water, flint ghus in fine powder lost about 7 per 
cent, of alkaline matter. 

Though the greater part of the experiments were 
made on flint glass, it is not the only kind which 
afibids alkali to water. Crown glass, plate glass, 
wldte enamel, and even the Newcastle green little 
glass, exhibit alkaline qualities when acted upon by 
pure water ; and Reaumer*s porcelain^ which is made 
from green bottle glass, aiforded \Vke xesvAX,^. 

M 



Whether ve i;onaider these researches with | 
to the gtnases employed in the laboratory 
chemisti or to contmn medicines, or t'ur the inc 
able variety of pur|ioHea to which they are appll 
domestic affiiirs, it must be evident that the 
fio employed will be acted upon by water, am 
aided by other solventfl, bo os to remove the 
the plafls to a certain depth in the Burfiices ij 
with the solvent. In some rases, the ailcal 
ter may be of use in neutralizing a slight I 
ta acidity ; but, in general, it must he injur 
particularly to chemical bodies- 
Mr, GrilfiChs ex&mined aome specimens of tr 
parentand coloured ancient glass, and found tl 

mddem glass containing lead hitherto exan 
therefore it ceases to be a matter of sutprii 
the specimens of ancient glass are so tfequotU^ 
found in a state of rapid decay. 

The contact of ammoniacal, or decomn: 
mal matter*, decomposes glass vcht rapidly. 
windows, and bottles ke^t hi sucn aituatioos, oAoi 
present a very beautiful iridescent appearance, aaoie- 
times inclining to a pearly, and sometimes to i 
metaUic aspect, from the decomposition of tbegltn. 
Solution of potash acts rapidly on glass, and parti- 
cularly at high temperatures; and it has been te- 
marlied, that flint glass bottles used for keeping solid 
carbonate of ammonia in, are invariably reni)e«<( 
brittle, and pieces of glass sometimes &U cnl 
very alight motion of t " — "~ 



Phanlasmagoria. 



the object iii ^ 

size, or as it seems to relire, till it finally vetffs 
nto a luminous point ; a mode of disappearance to 
ineipected as to destroy the illusion it is desigwl 
;<> produce. This defect Mr. William Ritchie pro- 
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poses to avoid by the fbllowing method, by which the 
oisappeRnmce of the objects may be rendered more 
in accordance with what is supposed to take place 
under the circumstances intended to be represented. 
He proposes to supply the light by a portable ^ 
lamp, with apparatus for increasing or diminishing 
the supply or gas to the burner at pleasure, which, 
bj a peculiar stop cock, might very readily be 
accomplished. Then, by diminishing the light gra- 
dually, the brilliancy of the figure might be reduced 
as it retires, its lineaments would become shadowj 
and obscure, and at length vanish into thin air, as it 
is expected a phantom would do. 

To measure ihe Focai Distance of a Globe of Water and 

of Glass. 

Take a hollow globe of glass, or, instead of it, a 
thin round fiask or decanter, and making a moderate 
round hole about an inch diameter, in a piece of 
brown paper, paste it on one side of the belly of the 
decanter; and having filled it with water, hold the 
covered side to the sun, that the perpendicular 
rays may pass through the middle of tne water, and 
the emeigent rays will be collected to a focus, whose 
nearest diutance from the decanter will be equal to 
the semi-diameter of the belly of it ; as wiU appear by 
receiving the ra^s unon a pa^, held at that dis- 
tance. That this effect is owing to the water, and 
not to the glass, will be evident by emptying the 
decanter; mr the light that passes then through 
the hole, will then be as broad as the hole itself, at 
all distances of the paper from the decanter. If a 
similar experiment be tried, with a soUd globe or 
ball of glass, the distance of the focus from the near- 
est part of the ball will be one quarter of its diuneter. 



To obtain exquisite Skeletons ofsmaU Animals, 

Put any^ small subject, such as a mouse, frog, (if a 
bird strip it of its feathers,) in a box ^ecfot^\i&>«VJcv 
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s number of lioles ; let it be properly disteaded lo 
prerent the parts from collflpaing, or banacruAei 
together by the pressure of the eartli. Then plice 
the box anil its contents in an ont-bole; and in afn 
dajB it will have become an exquisiteljr beautilllL 

and perfect skeleton by the antg having con * 

every part of it except the bones and ligamen 



:onsing^_ , 



To prepare a Horitu Siccua, or Dry Ganbui!: 



plates . 

2. A quantity of fine sitted sand, sufficient to GU 
the box; 

3. A condderable number of pieces of pliant paper, 
fi"om one to four inches square ; and 

4. Some small Hat leaden weights, and a few anuh 
bound books. 

The plant is ftrat to be cleared from the soil and 
decayed leaves, and then laid on the inside of one of 
the leaves of a sheet of common cap-paper. The 
upper leaves and flowers are next to be covered, 
when expanded, by pieces of the prepared paper.aod 
one or two of the leaden weiirhts placed on them. 
Tlie remainder of the plant is now to be tretled 

The weights ought now to be gently removed, and 
the other leal' of tTie sheet of paper lolded over the 
opposite one, so as to contain the loose pieces of 
paper and plants between them. A book or two is 
now to be apphed to the outside of the paper till the 
intended number of plants is thus prepared; whoi a 
box is to be filled with sand to the depth of an inch, 
one of the plants put in, and covered with sand 
sufficient to prevent the form of the plant from 
varying. The other plants may then he placed in 
succession, and likewise covered with a layer of sonil, 
one inch thick between each ; after which the whole 
j^ ut be gently pressed down in a greater or less 
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degree, according to the tenderness or firmness of 
the plcuits. 

Tne box is next to be carefully placed before a 
fire, one side being occasionally a little raised, as 
may be most convenient, the sides being alternately 
presented to the fire two or three times a day, or the 
whole may be put into an oven gently heated. In 
the course of two or three days the plants will be 
perfectly dry, when the sand ought to be taken out 
and put into another box; the plants should like- 
wise be removed to sheets of writing paper. 



GramUUing Power of the Sun and Planets. 

The following table exhibits the relation of the 
densities, diameters, quantities of matter, and gra- 
vity on the 8urfiu:es oi the sun and planets respec- 
tively. 



Planets. 


Densities. 


Diame- 
ters. 


Quantities of 
Blatter. 


Gravity 

on 
Surfaces. 


Sun 


0.3S226 


109.8 


333928 


27.7 


Mercury 


2.6833 


C.4 


0.1653fi 


1.0333 


Venus .- 


1.024 


0.9543 


0.88993 


0.9771 


Earth ... 


1 


1 


1 


1 


Mars ••» 


0.6563 


0.5109 


0.08752 


0.3355 


Jnpiter... 


0.200»3 


11.59 


312.101 
97-762 


2.3287 


Satara ... 


0.10349 


9.812 


1.0154 


Geor^n 


0.21805 


4.258 


16.837 


0.9285 


MfMNl ... 


0.6149 


0.2727 0.01245 


0.1677 



M 2 



An ImiiTovemenI of the Galvatiie Trough, to prnni 
the Cemetit /rom being laeltad whtti the Aclim a 
very power/vl. 

A genLleman of Timfaridge haa found thai con- 
siderable advantage arises from making galTinic 
troughs with glass putiliona, for cunstructmg fpL 
Tunic hLitteriea, on the principle of Volta's counnu 
dsstasiea; the Euperiori^ of which, he tajies ia 
grunted, to be fuD^ estanlished. In trou^u con- 
Btrueted on Mr. 'U'ukinsoii's plao, one material Id- 
cunvctuence is expeiienced : the increased action nf 
the acid on the zinc nlates, arising from their hsT- 
mg the whole of their sur&ces exposed to it, otci- 
sions m great an heat, as frequently to melt the 
cement, with which the wooden partitions of thme 
troughs are coated. Glass partitioca compWlt 
prevent the beat from having any bad effect. It a 
best to make tbem so much lai^r than the ntetailic 

Silates, that a space of about half an inch maj be 
eft between the Hidea and bottom of the trgugh, 
and the extremities of the metallic plates. Cm- 
mon crown glass is well adapted for tliispurpow^ if 
of thickness proportioned tu the size af^the puli- 
tions wanted, the upper eilges of which should le 

Sound very aniooth. In bitteriej conatructed od 
IS plan the greatest intennty of excitaUon Iwt 
been found to do no i^jurj whatsoever to the ee- 



Houi IhDse teho cannot Saim may Float \f iheu foB 
into Water. 
Mr. William Nicholson has published some vor 
good directions for this ol^ect, the chief of whicli 
are, that when a person falls into water, irba his 
not learned to swim, he should careAilly avoid rail- 
ing his bands above the water, and then by tnovliu 
them under water, in any manner he chooses, hS 
bead will rise liigh eiiougli to enable him to breathe 
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; if he moves his legs, as in the action of 
ig up stairs, more of his body will rise above 
ater, which will allow him to use less exertion 
lus hands. 

which we will add, that b j throwing back the 
md shoulders, so as to thrust out the chest to 
»test extent, and keeping it in that position, 
>lume of air contained in the lungs will be so 
increased, as to add very considerably to the 
nee of the upper part or the bodj ; this alone 
. enable some people to float without using an j 
Q of their limos. 



Aod qf obtaining exaet Copies qf Inscriptions, 

i stone, or other matter, on which the inscrip- 
I cut, is to be first well washed and dried ; then 
printers* balls the sur&ce is laid over with 
og ink, in the same manner as it is kid on 
; one or more sheets of paper, according to 
se of the inscription, previously damped, are 
aid over it, and the impression taken off by 
Ig the paper with a clean printing ball, the 
or a brush. Three or four copies should be 
in this manner, as the fourth is usually the 
perfect. As the inscription wiU be reversed 
! paper, it may be read off ru^ht at the other 
)j holding the paper against the light. If the 
)tion is m relievo, the letters wuL be black ; 
sllow, the letters will be white, and the ground 



%^»%»<%i%»»%»» 



\^ful Figures in Sandy ^e, produced by Sound, 

as long been known that the agitations pro- 
in the air by a sounding body may be sufficient 
dte a second body placed even at a great dis- 
Grom the first, j)rovided, however, tiiat both 
able of producing exactly the same number 
rations in the same time. 



Hurfaces lo the air, which puis then 
ttMik, tbr eKaniple, a circular piece ui i^um yuyvti ui 
Bold-beaters' gkio, about ten mchefl in diameter, ind 
carefiillj etretehed it by its circumference upon tie 
edge of a large glass yase ; on Etrewing the surfiw, 

E laced hoiizontAll}', with fine and dry sand, mil 
rin^ng a plate of glass in vibration within Uie 
distaoce of nine or ten inches, and ptualiel vitli 
the surface, the metabrane entered into motion, and 
the sand assumed figures, whidi were sometioies 
jierfectly r^^lar, and which af^n formed tbem- 
aelcea with sn much rapidity, that his eye bail 
Biiarcely time to perceive the circumatancea which 
accompanied the transliinnation of the light layor 
of sand into a greater or less number of quieacent 
lines. Various figures were thus obt^ned— »laiii 
with tour, six, ten, or more radiations, drdes, ftb 
When the plate, instead of being parallel, mt 
placed perpendicularly to une of tbe diameters of 
the sur&ce, the sand farmed itself into a avatem of 
quiescent lines, which generally were parallel wilb 
une another: one of these fines passed alwajs 
throush the centre of the membrane, and waa con- 
tained in the plane wlfich passed through the tiee 
of the plate ; the direction of the motion coose- 
miently continually changed with the direction of 
the vibrating plate. If, instead of holding the plate 
in the direction of perpendicular to that of the sur- 
face, it was incUncd ; at every d^ee of iiiclimtiao 
the phenomena obtained were different, and the 
lines traced by the sand coiitinuaUy modified tben- 
selvea differently, althou^ the number of Tibl»- 
ticFns remained the same. 

The tones of the flute, trumpet, mimcal glaMM. 
&C. or of the voice, produced the same results as a 
vihrnting plate. When the tones were Eucceasjvely 
varied, for esample, when a very slow air wu pei- 
Ibrmed un the fiute, at about nine or ten inches di£- 



^ 
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from the membrane, the sand was agitated, 
"aced lines, the combinations of which inces- 

varied with the sound produced. Stringed 
ments were not so well calculated to produce 
effects. 
»e experiments were varied in a number of 

bj employing membranes, of which the di- 
ons, nature, and tension, as well as form, were 
nt : thej always, however, presented analo- 
esults. 

Fnmen Mercwry. 

le idea of the very low temperature of frozen 
xy may be derived from the circumstance, 
*a lump of it be dropped into a small quantity 
»r at Uie boiling pomt, it will abstract the 
; with such rapidity, that the mercurjr will 
tly become fiiud, and the hot water will at 
ne moment be converted to ice. 



%%«^v%v%«<% 



uy ani secure Method of Secret Correspondence^ 

'■ pretensions of the following mode of secret 
g are simplicity, impossibility of detection, 
le capabihty of multiplying its keys to ihfi- 

the key for each of the correspondents be a 
f poetiy, or the name of some memorable 
or place, that cannot be forgotten ; and let 
ill be provided with a copy of the Allowing 
rfaich may be printed, as it matters not into 
hands it &lls. 

m the despatch is composed, write the key- 
ce underneath the text, letter for letter, re- 
; it as often as it may be necessanr. For exam- 
ppose the key -sentence to be '' Sir Humphry 
' and the secret clause of the despatch to h* 
net the negorii^ion as much «a ^^oas&kVt 
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al column for the correspondinff letter of the 
» ; where these columns meet, h wiU be found, 
;h write down. Proceed in this manner for the 
esentation of the next letter r, ^that is, at the 
tion of the columns r and t), which will be jt ; 
so on through the whole of the paragraph. It 
then appear as follows : 

rfaknra kfh nMeghzhnudu rq puatfse gvmexiee* 

inverted process for decjphering needs no ex- 
Ktion. 



^<»v%v»^%v» 



AcousHcal Alphabet. 



f varying the order of arrangement, the whole 
ibet maj readilj be rung on three bells ; and 
s being formed into sentences by short pauses 
een each word, will fUlly serve for distant con- 
ition. For musical instruments, it is merely 
ging keys for bells, and the same purpose may 
iswered without the trouble of forming changes 
I so small a number of fixed tones. A table is 
xined, by the use of which a combination of three 
ifl made to express the whole alphabet : 

represented by 11 1 O is represented by 222 



112 


P 




223 


113 


Q 




231 


121 


R 




232 


122 


S 




233 


123 


T 


»» 


311 


131 


V 


» 


312 


132 


U 


i» 


313 


133 


W 


n 


321 


211 


X 


99 


322 


212 


Y 


99 


323 


213 


Z 


9« 


333 


221 









r 
I 



If a glass be filleil to the brim with wat 
several smaU articles, as con " 
dropped in, what is the reason 
the brim of the j^lass 't 



mte« not bring >o ere 

_.. . .e,andalippenin witha 

hand, the water will rise above the dry edge 
out running over, till so muiv lire put in ax t< 
the weight of the heaped up part to overcor 
repulsion of the dry edge. The truth oF th 
be proved by dipping your finger in the 
and wetUng the edge of the cup with it, upon 
all the water which Is ahuve the rim of the ct 



Patent CryslaHo Ceramie, or daii Inerualati 

Mr. Fellat's patent process for ornamenting 
called by its inventor Cr^lallo Ccramw, bids f 
fomi an important era in the aft of glasa-mi 
By this process, ornaments of any descriptloi 
be introduced into the glass, so as to become per 
imperishable- Th« substance of which the 
composed is less fusible thm glass, and at the 
lime susceptible of contraction or expansion.' 
latter desideratum is a matter eif considerabl 
parlance, as. in the course of manutiicture, the 
varies both in the temperature and dlmensioni 
may previouslv be formed into any device or li 
by either moulding or modelling, and may be ] 
ed with metallic colours, which are fixed by i 
sure to a melting heat. The ornaments are i 
duced into the body of the glasa while hot, by i 
means the air is effectually excluded, the coa 
lion being actually IncorporaXeA'fliUil.te.^sJasa 
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A most important advantage to be derived from 
this elqgant invention, respects the preservation 
of dates and inscriptions. Casts of medals and 
coins present no equal security perpetuating them. 
Had uus art been known to the ancients, it would 
have preserved to us manj interesting memorials. 
The inscriptions, when once incrusted in a solid block 
of crystal, like the fly in amber, will effectually 
resist for ages the destructive action of the atmos- 
I^ere. 



Hero's AUar* 

The great expansive force of steam was known 
at a very early period, and the engine contrived by 
Hero may be considered a sufficient Illustration of 
this &ct. The elastic power of air was also gene- 
rally understood, and reference to Fig, 26, will Air- 
nish a picturesmie view of the application of this 
knowlec^i^e, to aid the purpose of idolatrous supersti- 
tion described by the same philosopher, who was one 
of the builders of the church (now the mosque) of 
Saint Sophia. 

The altar A is supported by the base B, a com- 
munication being made bv the dotted aperture £. 
The lower vessel being fiUed with axnr inflammable 
fluid, the application of a few hair extinguished 
embers to the top of the altar will expand the air 
contained within it, and, pressing on the surface of 
the fluid, it must ascend tne tube C. The vase sup- 
ported by the priest at D will then overflow, and 
the ftiel will appear to blaze by super-human aid. 



A Defence against Fire, 

Professor Palmer, of Hamburgh, has lately dis- 
covered a means by which all inflammable matters, 
such as wood, paper, linen, &c. cannot only be 
secur^ flrom burning, but also be speedily^ extia- 
fished when on Are. These rnean^ ccms^X. ^XL ^ 



povder camposed of one ounce of eulpbur, one OUBK 
of red ochre, and aix ounces of copperas water. T« 
render wood incombustible, it is nrst daubed «nr 
with cabinet-niakei's glue, alter wbicli the pavdct 
is strewed over it ; and this operatiun, when Ibc 
wood becomes dry, is three or ibur times repetUd. 
When the powder is to be applied to linen or pafwr, 
plain water is employed in the room of f^lue: io 
other respects the process is the same, with this dit 
ference only, that the operation is performed oo^ 
once or twice. When the powder is uaed for artitlet 
already on fire, two ounces ore sufllcient to exdii- 
guish a square foot of suT&cs. Professor Palmei 
intends to pubUsh a fiill account of bis inventim, 
andof theiMerent methoila of using it, and to dnw 
how at the time of large conflagrations it nujr be 
eninloyed to most advantage to save the lives of i — 
and valuable articles. 



Method qfprevmling Iron and Sleel/Tom UiuSi^ 

C. Conte has found out a method of preveDtiag 
the oxydation of iron and ai'eel, or, to speak in Its- 
guage more generally understood, to iirevent iron 
and steel from rusting. This method consists in 
mixine with fat, oil vsmisb, a balfnt least, or rathei 
fouc-tSUis, of well rectified spirits of turpentine. 
This varnish is applied slightly, and in an equti 
manner, by means of a sponge : ailet which tbe arti- 
cle is suffered to dry in a place sheltered &om daU. 
Articles varnished in this manner, it is sud, will 
retain their metallic brilliancy, and never contract 
any spots of rust. This varnish may be applied aba 
to copper, of which it preserves the polish, and 
brightens the colour. It may be employed in ptr- 
ticular with advantage, for preserviug Dom nlten- 
lion pliilosophical instruments, which, in the cuune 
" siperimenls, are brought into contact with water. 
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Phoiphorescenoe of Wood* 

Dr. Carradori, in a paper on the phosphorescence 
of wood, asserts that phosphoric wood acquires by 
putre&ction the propert^r of attracting and absorb- 
nig li^t, and^ of retaining it mechuiically. To 
make it shine, it is sufficient to expose it for some 
time to the sun. A bit of wood, which the author 
examined, continued to shine under oil for two 
whole dajs. In that situation, sajs Dr. Carradori, 
it was not in contact with oxygen gas. 



«%%iW%%i%%>« 



Botameai Experiment. 

A singular and ingenious method of multipl^ng 
the tongue-leaved eucomis, or i^tillary, is described 
In Fro&ssor Hedwig*8 collection of memoirs and 
observations on sub^ ects of Botany and Economy. 
This futillaiT is csuled by Lamarck, Basile a epi 
couronne. When this beautlAil plant of the lily 
kind is in full flower and vigour, the flowers, leaves, 
and the upper part of the bulb must be cut, and 
wrapped up m several folds of sized writing paper, so 
that the wnole be exactly covered. They are then 
to be moderatelv compressed between two pieces of 
board ; and at the ena of some months several small 
bulbs will be seen formed at the lower extremity. 
I cultivate, (says C. Willeret, who has made known 
the above observation,) this charming unilobed plant 
in the Nationid Botanic Garden at Nancy, ftre^ 
quires to be kept during winter in the hot-house. 



n^^>%/*0%l%>%i%l% 



New mode <\f exhibiting Prince RuperVs Drops. 

A very good method of exhibiting the force exerted 
by those smgular pieces of glass on being broken, is, 
to immerse them in a phial, or a tail glass, fiUed with 
water: on breaking off the end with a pair of pincers, 
the body of the bulb is rent with such foice ^&m- 



136 KCCKRATIONS IN SCIENCE. 

iallibly to break the vessel; even a stout wine bottle 
may be torn asunder by them in this way. 



Orange G€U, 

In making some experiments in fludtic add, H. 
Unverdorben, a German chemist, obtained a gis 
from a mixture of j9uor-s])ar and chromate of lead, 
with friminff sulphuric acid, which has some singu- 
larproperties. 

The experiments were repeated by Professor 
Berzelius, who found that it succeeded qmte as 
well when common concentrated sulphuric acid was 
used. The gas was collected over mercury, in glass 
flasks, lined with melted resin, and it is of an orange 
red colour. It gradually destroys the resin, tm 
penetrates to the glass, which it decomposes ; when 
ammoniacal gas is introduced, it bums with explo- 
sion. Water dissolves the orange gas, and yields an 
orange-coloured liquid, which being evaporated to 
dryness in a platina dish, leaves us a residue of pure 
chromic acid, the fluoric acid volatilizing entirely. 
This is the only known method which gives pure 
chromic acid. 

If the gas be received in a platina vessel of some 
depth, oiwhich the sides have been slightly wetted, 
and into the bottom of which the gas is made to de- 
scend, the water b^ins to absorb tne gas, and, soon 
after, crystals of a fine red colour, are seen to form 
themselves round the opening of the metal tube 
which conveys the gas, and the crystals collect so as 
to fill the vessel. The matter deposited has the 
appearance of red snow, and consists of crystallized 
chromic acid. These crystals have a curious pro- 
perty. If they be heated to redness in a platina 
dish, they begin first to melt, and afterwards, with 
a slight explosion, accompanied by a flash of Ugfat, 
they decompose into oxygen' gas, and the green 
oxide of chrome. 

In distilling chromate of lead with chloride of so- 
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K dium, a gas similar to the preceding is obtained. It 

I ccmtains chrome combined with chlorine in such 

proportions^ that the water, by its decomposition, 

omses the formation of hvdrodoric and chromic 

adds. The gas is red, and may be collected over 

mercunr, but it is very much charged with chlorine 

I when tne preparation is effected by means of com- 

I mon concentrated sulphuric add, whose water of 

i combination destroys a certain quantity of the gas. 



Windsor Mineral Waters. 

There are two springs in the Great Paric at 
Windsor, which afiord mineral water, and they 
have lately been much frequented; hence an ac- 
count of their nature may not be unacceptable to 
the reader. 

These waters have been examined by Mr. 
Brande, from whose paper it appears that the waU^r 
of one of the springs contains a larger proportion of 
satine matter tnan the other ; but the nature of the 
saline matter seems to be the same in both springs. 

Their taste is salt, and slishtly bitter, without 
the smallest admixture of chalybeate flavour. The 
mpedflc gravity of the stronger water is 1.0104, 
Uiat of the weaker 1.0077* Of the former, 7073 
grains of water afforded, on evaporation, 88 gnuns 
of dry saline residue ; of the latter, 7054 grams of 
water yielded 65 grains of residue. 

The 88 grains from the stronger water consisted 
of 

Sulphuric add .. 33.00 grains. 



Muriatic add 21.00 

Carbonic add . • . . .98 

Magnesia 21.25 

Soda 10.52 

Lime .. .. •• .. 1.25 



n 



^Am 







I Siilpliate of magnesia 
Murinle of rasgnesia 
Common salt . . 
Sulphate of stxla 
Sulphate of lime .> 
Carbonate of soda 



It is a property of this watei' when boiled, ft 
throw down carbonate of magnefiia ; unit it appean. 
trom Mr. Bnmile'a triBla, tlmt the existence of cu-- 
bonate uC soda is compatible with the other a 
salts in a cold and dilute solution only. 



Improned Drauiinff Tailels. 

The extra stout drawing-hoarda, or card-b 

as thej are usually called, arc lialile to many d( 
facts. They are made by posting several sheets of 
paper together, in tbe manner of common pwte- 
board, and are then pressed and rolled. In conse- 
quence of this process, it frequently happens ' that 
a small portion of paste is lefl, on the surlace, which, 
escajiing observation at first, causes injury when 
a drawing is made on the board. In mvwins^ 
also, if frequent re-wetting on a particular part & 
necessary, tbe paste sometimes }^ves way, the 
sheets separate, and blisters rise. It has been m- 
marked too, that drawings made on such boards, 
and hung up in rooms where fires are stildum made, 
spoil, &om tbe tendency of the naste to mould or 
mildew. Another defect is, a hoUuw or spongy tex- 
ture, arising from the indiscriminate mixture of 
linen and cotton fibres in the pulp of the paper, 
and another, the deleterious etlect of bleaching hv 
oxymuriale of lime, a prDcess wiiicli, though n 



makes the pa^leT beautiful in apiieiraiitc, lesveg a 
small piirtluii of muriatic odd, whkJi speedilj> de- 
stm^'it the fine aod delicate tinta laid upun it. 

In coDseqilence of these defects, Mr. Steart, of 
the Uuntalt paper-mills, near Bath, has subinitlt'il 
to tlie Society of Arts specimens of drawiiig-boar Js, 
which he calls Lino-Stereo Tablets, entirely free 
fiwn these defects, and which have bec?ii found to 
■luverevery trial mode of them. The only material 
uaeil in their manufacture ia the best and purest 
white, linen rags, all muslins, calicoes, and every 
other cotton article being rejected : and they are 
not composed of several sheets, but are moulded 
tram the pulp of any required thickness of one en- 
tire mass, so that no aeparatlon of tbeir parts can 
lake place, either by wettiof^ or mouldinese. These 
tablets are made with either a rough or a smooth 
Sux, the formiir for drawinga, made with pencil, 
chalk, or crayon, the latter for paintin)^ in water- 
coloun, or other delicate works. They are also 
tinted of variouB shades of drab-npray, sand-colour, 
&c., the pulp being dyed in the vat be&re it is made 
into douEleta. 



Eiisily-acquired Seeret Characier. 
Mr. Allsop describes, in a letter to the Editor of 
the Technical Hepository, a mode of secret writing 
which he has long used for malting private notes 
Mtd memorandums. It is simply to substitute the 
preceding or succeeding letter for the one used ; 
thus, — for the letter n, substitute h, tbr i, c, and so 
on. The following is a specimen : — 

Sir, Among the numberlese inventions adopted 



Alwitya ad'lri:sBii]g and concluding the letter in 
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T 111 prevent a discovery. 



Af^xiralus fir BJshibiling Ihe Slmulbmeouj RoMiiin tf 
loo VolUae coaduelitig Wirei round Ihe oppoMU 

Poles of MaffneU. 
An apparatus of this dt-acription was coDslruclol 
Bomc time ago by Mr. T. Griffiths, and shewn il 
the London Institution during a course of lactum 
on Electro-mii(i;neti8n, delivered in II123, by Pre- 
feasor Brande. It consUta of two copper wires, nw- 
pended in the usual manner, and ilippiii){ into a 
eballow vessel of mercury, in vbich ore placed tm 
liar magnets with their opposite jioles anuued 
abovt; its surface. The connexion being establiiScd 
between the battery and the apparatus, the witt* 
revolve round the macnets umultaneousl j, hut tn 
opposite directions. In this form of apparatus ibe 
necesBJtj of stopping the sinjtle rotation, to exhUul 
its contrary moveraeut by reversing the magnet, ii 



Candle Bomb. 
Take a small alass bubble, having a neck al 
an inch Ions, with a very slender bore, by meal 
which introduce a small quantity of water, and tbea 
close up the orifice. Put the Etalk of the bubble 
Ihrougn the wick of a lighted candle, the vi<±iity of 
the Same soon rarefies the water into steam, by tbe 
elasticity uf which tbe glass is broken with a luud 

Ofl/ui Cotniinnfions <if Ihe Card: 

The tables here given are the basis of many n 

creations, as well on numbers, letters, and othu 

in the cards : and the elfcct is good, »t 

lo prevent collusion, that is, tht 
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' f • shuffling of the cards is, on the contrary, the cause 
from whence it proceeds. 

It is a matter of indifierence what numbers are 
VMde use of in forming these tables : we sbidl here 
CQnfine ourselves to such as are applicable to the 
9ubj9equent recreations; .any one may construct 

' them m such manner as is agreeable to the purpose 
he intends they shall answer. 

■ To make them, for example, correspond to the 
nine digits and a cipher, there must be ten cards, 
and at tne top of mne of them must be written one 
of the digits, and on the tenth, a cypher ; these 
cards must be placed upon each other in the regular 
order, the numb^ 1 being on the first, and the cy- 
pher at bottom ; you then take the cards in your 
left hand, and, taking off the two top cards, 1 and 2, 
you place the two following, 3 and 4, upon them, 
and, under those four cards, the three foUomng, 5, 
6, and 7 : at the top you put the cards 8 and 9, and, 
. at the bottom, the card marked 0, constantly plac- 
ing, in succession, 2 at top and 3 at the bottom, and 
they will then be in the rollowing order : 

8.9..3.4..1.2..5.6.7..0 

If you shuffle them a second time, in the same 
manner, they will stand in this order : 

6.7. .3.4.. 8.9.. 1.2.3. .0 

Thus, at every new shuffle they will have a dif- 
ferent order, as expressed in the following lines : 

The 3rd shuffle .. 2.5.3.4.6.7.8.9.1.0 

4th „ 9.1.3.4.2.5.6.7.8.0 

5th „ 7-8-3.4.9.1.2.4.6.0 

6th „ 5.6.3.4.7.8.9.1.2.0 

7th „ 1.2.3.4.5.6.7.8.9.0 

It is a remarkable property of this number, that 
the cards return to the order in which they were 
first placed, after a number of shuffles, which, added 
to the number of columns that never change the 
order, is equal to the number of caids •. lW<&.t \3a& 
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number of shuffles is 7) and the number of odmo 
in which the cards marked 3, 4, &c. never diin 
thdr places is 3, which are e^ual to 10, the numl 
of the cards : tins property is not common to 
numbers, the cards sometimes returning to the ft 
order in less number, and sometimes in a great 
number of shuffles than that of the cards. 

Titles <tf CombmatUms constructed on the foregiiM, 

Principles, 

Table 1. — For ten numbers. 

Order before After 1st After 2nd After Sn 

shufflhig. shuffle. shuffle. shuffle. 

18 6 2 

2 9 7 & 



3 


3 


3 3 


4 


4 


4 4 


5 


1 


8 6 


6 


2 


9 7 


7 


5 


1 8 


8 


6 


2 9 


9 


7 


5 1 











Table 2.- 


-For 


twenty.four numbers. 


1 


23 


21 17 


2 


24 


22 20 


3 


18 


12 2 


4 


19 


15 X 


6 


13 


5 13 


6 


14 


G 14 


7 


8 


9 3 


8 





3 18 


9 


3 


18 12 


10 


4 


19 15 
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)rder before After iBt fter2nd After 3rd 

shuffling. shuffle. shuffle. shuffle. 

11 1 23 21 

12 2 24 22 



18 


5 


13 


5 


14 


6 


14 


6 


16 


7 


8 


9 


16 


10 


4 


19 


17 


11 


2 


23 


18 


12 


1 


24 


19 


15 


7 


8 


20 


16 


10 


4 


21 


17 


11 


1 


22 


20 


16 


10 


23 


21 


17 


11 


24 


22 


20 


16 


Table 3.- 


-For 


twenty-seven 


Numbers. 


1 


23 


21 


17 


2 


24 


22 


20 


3 


18 


12 


2 


4 


19 


15 


7 


5 


13 


5 


13 


6 


14 


6 


14 


7 


8 


9 


3 


8 


9 


3 


18 


9 


3 


18 


12 


10 


4 


19 


16 


11 


1 


23 


21 


12 


2 


24 


22 


13 


5 


13 


5 


14 


6 


14 


6 


15 


7 


8 


9 


16 


10 


4 


19 


17 


11 


1 


23 


18 


12 


2 


• 24 
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Order before 


After 


diufilinff. 


shufi 


19 


15 


20 


16 


21 


17 


22 


20 


23 


21 


24 


22 


25 


25 


26 


26 


27 


27 



After 1st After 2nd 
shuffle. 

7 
10 

11 



16 

17 
20 



25 
26 
27 



After Sid 
ihuffle. 
8 
4 
1 

10 
11 
16 

25 
26 
27 



%i%n/%i%^%^)%n^ 



The Arithmetical Triangle^ or Table fur Combmations* 

A 

1 Rank 1 B 

2 2.1 

5 3.3.1 
4 4.6.4.1 

6 5 . 10 . 10 . 5 • 1 

6 6 . 15 . 20. 15 . 6. 1 

7 7 . 21 . 35 . 35 . 21 . 7 - 1 

8 8 . 28.56 . 70 . 56 . 28 . 8^ 1 

9 9 36 . 84 . 126 . 126 . 84 . 36 . 9 . 1 

10 10 . 45 . 120 . 210 . 252 . 210 . 120 . 45 . 10. 1 

11 11.55.165.330.462.462.330.165.60.11.1 

12 a 12 . 66 . 220 . 425 . 792 . 924 . 792 . 495 . 220 . 66 . IS . 18 

The construction of this table is very ample. 
The Hne Aa consists of the first twelve numbers. 
The line A b consists eveir where of units ; and 
second term 3, of the line B c, is composed of the 
two terms 1 and 2 in the preceding ranc ; the tlurd 
term 6, in that line, is formed of the two terms 3 
and 3 in the precedincf rank; and so of the rest, 
everj term after the first being composed of the 
two next terms in the preceding rank : and by the 
same methpd it may be continued to any number of 
ranks. To find by this table ho^ o^n any number 
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£ things can be combined in another number under 
3, as suppose 5 cards out of 8 : in the eighth rank 
ook for the fiflh term, which is 56, and tnat is the 
lumber required. 

Example 1. 

To find how many different sounds may be pro- 
luced by striking on a harpsichord for two or more 
»f the seven natural notes at the same time. 

.. The combination of 2 in 7) by the forcing ( nt 

triangle, are .. .. •• •• 5 

U The combinations of 3 in 7) are .. ..35 

t „ ), 4 in 7, are .. ..35 

!• -■ )9 9, o are •. •• ••21 

^- « M 6 are 7 

U The seven notes all together once . . . . 1 

rherefore the number of all the sounds will be 120. 

Example 2. 

A person has twelve different sorts of flowers, a 
jurge number of each sort : he is desirous of setting 
hem in beds in his parterre : 6 in some, 7 in others, 
ind 8 in others; so as to have the greatest variety 
xrasible, the flowers in no two beds to be the same. 
To find how many beds he must have. 

I. The combinations of 6 in 12 by the last | qqa 

rankof the trian^e,are \ 

U The combinations ^ 7 in 12, are . . ■ • • 792 
I. The combinations of 8 in 12, are •• ••495 

Therefore the number of beds must be • • 2211 



Electric Chime, 



Fig. 27 represents the arrangement of an electric 
ihime. For tins purpose, a series of about 1600 
proups of zinc, silver, and paper disks, are disposed 
n two columns, separately insulated in a vertir 
position : the positive end of one column is ^If 
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lowest^ and the negative end of the other, thdr 
upper extremities being connected so as to form in 
efiect one series, having at each of its extremities a 
small bell ; between the bells a small ball is sus- 
pended by a thread of raw silk, so as to hang at an 
equal anci very small distance from each of them if 
unelectrified. The action of the column occasions 
this ball to vibrate between the bells and produce 
an electric chime, in which the variable action of 
the instrument at dilferent times is indicated 
by an increased or diminished velocity of ringing. 
1 here is a circular groove in the base of the instru- 
ment which receives the rim of a glass shade, hj 
which dust and moisture are prevented from im- 
peding its action. 



«/w»%^v%%^ 



Rotation of Glass Thibes before a Fire, 

A most remarkable phenomenon is produced in 
glass tubes placed in certain circumstances. When 
they are laid before a fire in a horizontal position, 
having their extremities properly supported, they ac- 
quire a rotatory motion round their axis, and idso 
a progressive motion towards the Gxe, When the 
progressive motion of the tubes towards the fire is 
stopped by any obstacle, their rotation still continues. 
When the tubes are placed in a nearly upri^t pos- 
ture, leaning to the right hand, the motion will be 
from 6ast to west ; but if they lean to the left hand, 
their motion will be from west to east ; and the 
nearer they are placed to a perfectly upright posture, 
the less will the motion be either way. 

If the tube is placed horizontally on a glass plane, 
the fragment, for instance, of coach-window glass, 
instead of moving towards the fire, it will move 
from it, and about its axis in a contrary direction to 
what it had done before ; nay, it will recede fixmi 
the fire, and move a little up hill, when the phme 
inclines towards the fire. 

The experiment succeeds best with tubes about 
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;wenty or twenty-two inches long, which have in 
3ach end a pretty strong pin fixed in cork, for an 
uds. 

Singular Properties of Glass, 

When glass is suddenly cooled, it becomes exceed- 
ingly brittle ; and this brittleness is sometimes at- 
tended with very surprising phenomena. Hollow 
balls made of unanneaied glass, with a small hole in 
thetai, will fly to pieces by the heat of the hand only, 
if the hole by which the internal and external air 
communicate be stopped with a finger. Some ves- 
sels, however, made of such unanneaied glass, hav& 
been discovered, which have the remarkable property 
of resisting very hard strokes given from witnout, 
though they shiver to pieces by the shocks received 
from the ml of ver^ light and minute bodies drop- 
ped into their cavities. The glasses may be made of 
any shape : it is onl^r necessary that their bottom be 
thicker than their sides. The thicker the bottom 
IB, the easier the glasses break. One whose bottom 
is three fingers* breadth in thickness files with as 
much ease as the thinnest glass. Some of these 
vessels have been tried with strokes of a mallet 
sufficient to drive a nail into wood, and have not 
been broken* They have also resisted the shock of 
heavy bodies let fall into them from the height of 
two or three feet, as musket balls, pieces of iron, &c. 
&C. ; yet, taking a small shiver of flint, the size of a 
pea, and letting it fadl only from the height of three 
inches, will occasion the glass to fly, sometimes at 
the very moment of the shock, sometimes in two 
seconds ; a bit of flint, no larger than a grain, drop- 
ped into several glasses successively, though it did 
not immediately break them, yet, when set by, they 
all flew in less than three quarters of an hour. 
These experiments were made before the Royal 

Society; and succeeded equaUy when the glasses 
were held in the hand, when, they were rested on. a. 
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pillow, put in water, or filled with water. It is ■ 
remarkable, that the fflasses broke upon having til 
bottoms slightly rubbed with the fingei, tfaooik 
Eunie of them diil not Ry till half-ui-hour after ue 

Tubliing. 



FTon Ihe three Primary Colours, red, j/eRcie, and Um, 
/a produrs tht other PramalU Colours, anil att Ai 
iritertaediaie onea. 

Provide three psnes of elass of about five inchfi 
square, and divide each of Uiem into five equal part). 
Paint lightly three sheets of very thin paper, one 
blue, another jellow, the third red ; then paste on 
one of the glasses Hve pieceii of the red paper, one 
of which must cover tha whole glass, toe second 
unlj ibe four lower diviuoni, the third the three 
lower, the fourth the two lowest, and the flflb the 
last division only. On the other el^sses, the blue 
and yellow papers must be pasted in like manner- 
Hare also a box of about six inches long, of the 
samp depth and width as the glasses, black inmdei 
let one end be o])en, and in the opposite end a bole 
large enough to see the glasses completely. It muR 
also open at the tup, that the glasses may be placed 
in it conveniently. 

When you have put any one of these ffloases in 
the box. and the open end is turned toward the sun, 
you will see five distinct shades of the colour it 
contains. If you place the blue and yellow glassM 
together, in a similar direction, you will see five 



produced : and by the red and yellow, the Beveral 
shades of orange. 

If, instead of placing these glasses in a similar 
direction, you reverse them, and place the aide of 
the yellow glass by the tup of the blue, tou will 
have all the various greens that are pro<fuced by 
natures if the blue and red Rlasaes are similarly 
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plfltced, you will have all the possible varieties of 
purples, violets, &c.; and, lastly, if the red and 
orange classes be so placed, there will be all the 
intermediate colours, as the marygold, aurora, &c. 



Several Letters that contain no meaning^ beirtg written 
upon Cards, to make them^ after they have been twice 
shuffled, give an answer to a question that shall be 
proposed : as, for example, What is Love $ 

Let twenty-four letters be written on as manv 
caurds, which,' after they have been twice shufiiea* 
shall give the following answer : 

A Dream of Joy, that soon is o'er. 

First, write one of the letters in that line on each 
of the cards, (these letters should be written in capi- 
tals in one of the corners of each card, that tne 
words may be easily legible when the cards are spread 
open \\ then write the answer on a paper, and assign 
one or the twenty- four first numbers to each card, 
in the following order : 

A DR EA M O F JOY THAT SOON IS O 'E R. 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10,11, 12,13,14,15, 16,17,18, 19, 20,21, 22,23,24 

Next, write on another paper a ]ine of numbers, 
&om 1 to 24, and looking in the table for twenty- 
four combinations, you will see that the first number 
aJPter the second shuffle is 21, therefore the card 
that has the first letter of the answer, which is A, 
must be placed against that number in the line of 
numbers you have just made ; (for the same reason, 
if you would have the answer after one shuffle, the 
cards must be placed according to the first column 
of the table ; or if after three shuffles, according to 
the third column ;) in like manner, the number 22 
being the second of the same column, indicates that 
the card which answers to the second letter, D, of 
the answer, must be placed against that number ; 
and so of the rest ; the cards will then stand in the 
following order : 

o 2 



QOPSAMNTOISRHAEO'EJORADVT 

From whence it followB, that, after these caidt btit 
been twice shuffled:, tbe^ muKt infallibly atanii in 
the order of the letters in the anawer. 

You should have sevenl questions, with tlier 
answers, consisting of twentj-tbur letters, wrltus 
on carda ; these cards should he put in cage*, ud 
numbered, that ^Du may know to which question 
each answer belongs j you then jireseot the quo- 
lions, and when any one of them is chosen, youpuD 
out the case that coDtuna the answer, and shewinl 
that the letters written on them make no sense, ;«i 
then shuffle them, and the answer becomes obviaai. 



On the Cause o_ 



this , . 

crystallization. 2. The necesrftj of the hoar-frost 
extending itself along a plane suT&ce, which retains 
the auAQUA-VEBsrs tendency of crystallization. 
3. The numerous and varied resistances presented 
by the surfece of the glass. 4. The imper^ct m<I 
imgular conducting power of the glass, which is »pt 
to produce in the vapours curi'ilineal motions, at tne 
instant preceding their congelation. By pladng * 
' small copper disc on the outside of one of the panel 
of glass, it will be found that the corresponding part 
of the glass will always be free from huiir-&ost. 



Or the Apparent Dinetion of the Eyes in a Parlnul, 
Dr. Wollaston observes, that when we conaider 
the precision with which we commonly judge whe- 
ther the eyes of another person are fixed upon our- 
■elvea. it is surprising that the fpMunds of such 
Judgment are not distinctly known, and that moat 
'n attempting tu exptain the euhjecl^ would 
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averlook sotae of the drcumBtimceE by wbkh they ] 
are generally guided. 

Dr. W. adiferta to the influence of the form of 
the iris, us announcing the direction of the eje in 
portraits, und to that of the Tunable portion i>t' the 
white shewn when the eje ia variously directed, in 
living persons. He remarks, however, that even in 
real eyes we ere not pitied bv this circumstance 
alone, but are unconsciously uded by the concurrent 
position of the lace ; and the apparent position of the 
eyes is powerfiilly influenced by that of the adjacent 
l^ta of the £u:e, eapeciallv those which are most pro- 
minent; and these consi^emtions are not limited in 
their appLcation merely to cases of lateral turn of 
the eyes or face, but the same principles also apply 
to instances of moderate inclination of the lace 
upwards or downwards; for when the face is direct- 
ed downwards, the eyes that look at us uitiat be 
turned upwards, from the position of the face t« 
which they belong; and i( to eyes so drawn an 
upward cast of features be sulutituted ibr the 
former, the eyes immediately look above us. From 
these details, the author concludes that the apparent 
direclion of the eves to or from the spectator de- 
pends upon the balance of two circumstances com- 
bined in (he same representation; namely, 1. The 
general position ofthe face presented to the spectAtor. 
2. The turn of the eyes from that posildoB ; and 
thence proceeds to examine why, if the eyes of a 
portrait look at the spectator placed in front of the 
picture, thev appear to follow him in every other 
direction. ^Vlien two objects are seen on the 
ground at diSerent distances from us in the same 
direction, one appears, and must be represented, ex- 
actly above the other, so that a vertical plane from 
the eye would pass through them : and amce such a 
line will be seen upright, however far we move to 
one side, it Ibllowa that the same objects still seem 
to be in a line with us, exactly as in the Iront i 
view, seeming, as we move, to liirn ftom their fint.^ 
direction. 
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In portraits, the permanence of direction, wttb 
reference to the spectator, and corresponding chaogt 
of its apparent position in space when he moves to 
either siae, dei)ends upon the same principles. The 
nose drawn in front, with its central line uprigkt, 
continues directed to the spectator, though viewed 
obliquely ; or, if the right side of the nose is repre- 
sented, it must appear directed to the right of the 
spectator in all situations ; and eyes that turn in i 
due d^ree from that direction toward the spectator, 
so as to look at him when viewed in front, will con- 
tinue to do so when viewed obliquely. 



Method of taMng very heaut^ul Impressions firm 

Leaves, 

Prepare two balls of smooth kid or chamois leather, 
stufied with wool; moisten them with linseed oil; 
then take as much dry finely powdered colour which 
wUl rub, as will lay on the point of a penknife, and 
spread it over the balls : rub it in with a little more 
oil, till they are smooth, and free from knots. Take 
any fresh-gathered lea^ (those whose veins are most 
prominent are best adapted for the purpose,) and 
place it between the balls, till every part ot it is 
coloured : lay it between two pieces ot paper, and 
press it lightly. The under sids of the leaf will 
give the impression. 

Very elefjant borders, taken off on satin, for ladies* 
dresses, may thus be procured ; also embellishments 
ibr hand screens, and various ornamental works. 



To marble Books or Paper, 

Dissolve four ounces of gum arable in two quarts 
of fair water: then provide several colours mixed 
with water in pots or shells, and, with pencils pecu- 
liar to each colour, sprinkle them, by way of mter- 
niixture, upon the gum-water,which must be put into 
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I trough, or iQiiie broad vessei; then with a stick curl , 
tlem, or draw them out in Breaks, to tbe greatest 
Tirietv. Havinf; done tbia, hold jour bonk dose 
together, and only dip the edj^ in, on the top of the 
witer and colours, very liglitly ; which done, take 
them off, and the plain impreEsions of the colours in 
mixture will be upon the leaves. 

Marbling books iin the covers ia perfurmeil by 
fbmiing clouda with HtjuafortiB, or spirit of vitriol 
mixed wilb ink, and afterwards glazing the covers. 

Itftuual Glasses. I 

The advantages of the musical glngsea are, that 1 
the tones are incomparablj sweet Dejond those of 1 
any other instrument ; that thej may be swelled 
and sottened at pleasure, bj stronger or weaker 
pressures of the finger, and continued to any length; 
and that the inatrument being once well tuned 
never again wants tuning. The following is a de> 

The glasses are blown as nearly as possible in the 
form or homiapberes, each having a stem bv which 
it is fixed into a box or table. The number eni- 
ptojed is sometimes 37, which are sufficient for the 
thi^ octaves with all their semitones. A much 
larger number are occasionally used, but then two 
persona must play on them. Tbe number usually 
employed is 17. 

Tbe glasaes are to be tuned bjr diminishing the 
thicknees of those that are too sharp. This is done 
by grinding them round, from the neck towards the 
brim, the breadth of one or two inches, as may be 
required: often trying the glass by a well-tuned 
harpsichord, eomparing the note drawn from the 
glua by your finger with the note you wont, aa 
■nunded by that string of tbe harpsichord. Much 
care is t^ecessary, because, if you go below your 
required tone, there is no sharpening it af^in, but 
by ninding somewhat off the bnm, which will after* 
warfs require polishing. 
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When the glasses are not ground to the req 
tone, the desired effect is obtained bj putting 
into them, more or less, as each note requires; 
m&rk each glass with a diamond or paint, wh 
the proper height. 

The glasses are played upon with the n 
finger of each hand, wmch should be a little • 
in water, and entirely free from soil ; sometii 
little fine chalk, or lemon juice in the water 
which the fingers are moistened, is useful to 
them bring out the tones more readily. The 
are best drawn out when the fingers turn frot 
to, you. 

To distinguish the glasses more readily b 
eye, they are sometimes painted within side 
semi-tones white, the other notes of the < 
with the seven prismatic colours: viz. C, rei 
orange; E, yellow; F, green; G, blue; A, ii 
B, purple ; and C, red again ; so that the glai 
the same colour (the white excepted) are a 
octaves to each other. 



Vegetable Galvanic Pile* 

A galvanic pile has been constructed by a 
tific gentleman, entirely of vegetable subst 
For tiiis purpose, he cut discs of horse-radis 
beet-root, of two inches in diameter. He the 
pared equal discs of walnut-tree wood, whicli 
raised at their edges, to contain a little solut 
acidulous tartrate of potash in vinegar, in 
they had been previously boiled, to free the 
from rosin. Sixty pairs of discs were emplo; 
the following order; viz. horse-radish, bee 
discs of wood. The spinal marrow of a pr 
firog was connected with the pile, by means oi 
of coehlearia ; the muscles of the fi*og were con 
with the top of the pile by means of a doubli 
of grej paper, wetted with vinegar, and, as o: 
this circuit was completed, contortions were c 
in the animal. 
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Falue of Charcoal. 

In domestic economy, charcoal is invaluable. 
From its property of retarding putrefaction, it sur- 
passes, as a preserver of meat, any thine we know ' 
o£ Game, or any kind of animal food that has 
been over-kept, will be rendered perfectly sweet 
and wholesome by covering it with a few pieces of 
firesh-bumt charcoal; or, if it be far ^one, boiling 
It for some minutes in water, with a rcw ounces Si 
such charcoal, will effectually purify it. 



Pure Flame. 



Hydrogen ^ga furnishes the purest flame that can 
be exhibited; ibr the Hame of bodies that emit much 
light derive that power &om solid bodies intensely 
ignited, and diffused through them, and which, in 
ordinary flames, as of gas, tallow, wax, oil, &c. con- 
sists of finely divided charcoaL 
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Extreme Tenuity* 

The thinnest substance ever observed is the aqe- 
0U8 film of the soap bubble previous to bursting ; yet 
it is capable of renecting a &int image of a candle, 
or the sun. Hence its thickness must correspond 
with what Sir Isaac Newton calls the heginning of 
Hack, which appears in water at the thickness of the 
TYv^th part of an inch. 
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To protect Boilers from Incrustation* 

One per cent, of potatoes to the bulk of water is put 
into the boiler of the steam-engine, to prevent the 
cohei&on of the precipitated calcareous salts, (selenite, 
or carbonate or lime.) The boiler is emptied once a 
month, and new potatoes added. This has long 
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Optical Tadpole. 
MaVe with ink, on white paper, a very blacfl 
about half an inch in diameter, with a. tail abt 
incb in length, so aa to resemble a tadpole: 
Bteadbstly ^r a miaute on tbe centre of thu 
anil, DD moving the eye a little, tbe fiffu 
tsdpole will be seen on the white port ol t 
which figure of tbe tadpole will appear rai 
aouB than the other part of the white pape. , .. 
can onlj be explained by suppoBine that part (il 
retina, on which the tadpole was delineate, to 
become more senaible to light than the other pi 
of it which were exposed to the white papcf j ( 
not from any iilea of mechuiical impressioD or ' 
mical combination of light with the retina. 



Realoration rif the White in 
M. Thenard has lately applied his ozjgenitcii 
water with great success to the arts. It is conslanb 
ly happening in paintings, where tbe white used ii 
prepared from lead, that sulphurous vupouni chug) 
the tint, and render it brown or black. Paintiogl a 
the first masters are frequently injured in cotue 
cjuence of Ihia effect, bcinj^ blotted, as it were, will 
sputa of colour, which spoil the eftect. An aitiii 
at Paris, who possessed a design of Raphael's tbui 
disfigured, and who was too careful of the origiDl. 
work to re-paint the places, applied to M. Thmm 
for chemical assistance. That chemist, during faii 
attemjits, remembering the effect of oxvgeiiatti 
water in converting the black sulphuret of leadinti 
hite sulphate, sent some wattr, very Blifrhtlyoif 
_._j ._ .!._ _.^:_.^ j^ijg jjy applying H with i 




Eleclrieal Ejrperimi 






The fbllowing eiperiment in (leacribed by Pro- 
isoT MolL Place a thin piece of tin-fuilv^ticall7 
_ jtween tvo horizontal and inaulated rods of braes, 
each terminHted by a knob, and diatast from each 
other between one and two inches ; then pass from 
one to the other a etronf^ choTRe of a iaige electrical 
batterj : the plate of tin will be fuuna giierced by 
two holes, with their burs in opposite lUrecttons. 
TThat the eKperinu>nt may succeed, the tinfoil should 
be thit), and the charge strong, otherwise only twQ 
impretnons will be seen on the plate. i 



Prcservatinti nf Egga. 
It is proposed to preserve e^a by covering them 
with a coat of gum arable, rattier than of varnish, 
end then to imbed tbem in charcoaL The gum is 
readily removed by water, and the charcoal preserves 
the eggs from an^ great and sudden change of tem- 
perature in passing from one country or situation 
ta another. 



LamitiBus Phtnomena jirodiuitd by a Flaarr. 
Mr. Johnsonhadin the month of July afineplant, 
the PolyBathuB Tuberosa, about five feet in height, 
in blossom in a room, which, he observed, emitted 
its effluvium most strongly after sunset. One sul- 
try evening, after thunder, (it is believed the IGth 
July, an which day the thermometer stood at 81° in 
the shade,) when the atmosphere was evidently hi^- 
ly chained with the electric fluid, Mr. Johnson V3» 
surprised at seeing small aparks, or scintillations of' 
B lurid flame-colour, [Iarte<l, with 9i[i'(wtenU'4 ^^v.«k> 



I 
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sive rapidity and momentum from two or three of 
the expanded flowers, which were beginning to &dB, I ^ 
and, at the same time, the odour was so powerful u 
to be palling and unpleasant. He could not percdTe 
any difference in the strength of the odour it 
ditierent intervals, but, during the whole evening, 
its intensity seemed to be equable. He has subse. 
quently noticed that the smell frt>m the flower ii 
most diffused in the light, but he has not again ob- 
served the singular electric phenomenon, thoi^ 
he has nightly and attentively looked for it. Du- 
ring the tune of the appearance of the flashes, or 
sparks, he was anxious to ascertain whether thor 
emission was attended by a crackling or sospaas 
noise, as is the case when the electric spark is eBa- 
ted f^om a charged jar; but, though he was moit 
attentive, he was not conscious of hearing the ktst 
noise. 



ArHJlcial Flowers. 

Are made by passing hydrogen gas through me- 
tallic tubes, bent into various forms, and having 
a number of smaU orifices bored in them at certain 
distances. These tubes are affixed to a main pipe, 
which enters the bag or bladder containing the gtt; 
and the gas is forced through them by presging tke 
bladder. The gas then issues from the small orifices 
into the atmosphere, and is there inflamed by the 
application of a lighted candle. If the machme is 
made partly, or in whole, moveable, a consideFrikle 
increase is made to the effect. 



Air Balloons. 

A very pretty apparatus, of recent invention, is 
now to be had of the philosophical instrument ma- 
kers. It is a little balloon, m shape resembling a 
bladder,; and is to be had of vaxioua sijses. It is 
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diade of the maw of a Turkey, and is so extremely- 
light, that, when filled with hydrogen gas, and left 
Sree to the atmosphere, it ascends. 



Cokwred Inks. 

Bed. — Boil an ounce of Brazil-wood (in fine chips) 
in hali^a pint of water, for a quarter of an hour ; and 
idd to the decoction 3 drachms of gum-arabic, and 
18 much alum as it will dissolve. 

Bltie. — Diffuse Prussian blue, or indigo, through, 
itrong gum-water. 

Yellow. — Dissolve gamboge in gum-water. 

Scarlet. — Dissolve vermilion in gum-water. 

Inks of other colours may be made from a strong^ 
decoction of the materials used in dying, mixed with. 
a little alum and gum-arabic. 



JndeUUe Inks^ useful far writing Labels for Bottles^ 

contaming Acids, 8^c, 

1. Take oil of lavender, 200 grains; gum copal, 
in powder, 25 grains; and lamp-black, 3 grams. 
Dissolve the copS in the oil of lavender, in a small 
flask or phial, bv the aid of a gentle heat ; and then 
mix the lamp-black with the solution, by trituration 
in a Wedgewood's-ware mortar. After a repose of 
some hours, the ink, before use, requires to be sha- 
ken, or stirred with an iron wire. If it be found too 
thick, it may be diluted with a little oil of lavender, 
or of turp eutine. '*'' 

2. A solution may be made, in like manner, of 
120 grains of oil of lavender; 17 grains of copal, and 
60 grains of vermilion. 

3. Boil one ounce of finely rasped Brazil-wood, and 
half an ounce of alum, in twelve ounces of water, till 
the liquid is reduced to eight ounces ; then decant 
the clear part, and add to it an ounce of calcined 
manganese mixed with half an ounce of ^m-^^ra^v:.- 



169 RECBejkTIOHS I 

MethodM of polithing Shellt. 

The art of polishing ehells has but Ut«l; n_._. 
iCa present state of perfection ; and as the admin- 
tien of eea shells hiis become BO general, it may it 
desirable to ^ve some ingtructiuns in the n " ' 
addiDK to their natural bcHutv. 

A sTiell which haa a amooth' Eurfac«, and a 
dull polish, need only be rubbe<l with a piece el 
chamois leather, on which is some tripoli, or Sat 
rotten stone, and it will become of a bnght and flic 
poUab. A shell that ia Tough, foul, or cruatj, nr 
covered with a tarlareoua coat, must be left ■ whalr 
day steeping In hot water ; when it haa imbibvd > 
quantity of this, it is to be rubbed with rough emeri 
UD a stick, or with the blade of a knife, to get the 
coat ott: After this, it is to be dippe<I in diluted 
Bqueibrtis, spirit of salt, or any olher acid; mi 
atter remainmg in it a few moments, be again 
plunged in water. After this, it is to be wellcleued 
with Boap on linen cloth ; and when, by these sevetil 
means, it ia made perfectly clean, thepolishiiu; iito 
be finished with fine emery and a hair bru£ If, 
when dij, the shell has nut so good a polish as nay 
be dedred, it may be rubbed over with a solution m 
gum arable, whieb must not be so thick as lo pve i 
sensible coat, only heightening the colours. It the 
shell has an epidernuB, which prevents the poUshiiie 
of it, it must be dipped several times in diiutd 
aquaibrtia, and, after remaining in it a few minutes, 
be taken out, and plunged into common water. The 
progress the aquafortis makes is to be car^ully tb- 
served each time it is taken out. Tbe point la the 
shell, and any other tender parts, are to be covered 
with wax : also an^ worm holes ; and a long piece of 
wax must be provided, and one end of it be nude 
entirely to cover the mouth of the shell, the other 
will serve as a handle. When the repeated dippinos 
into the aquafortis shew that tbe coat is sufiiciently 
eaten away, then the shell is to be carefully wrought 
with fine emery and a brush, and, when tai)rhly po. 
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I, rubbed over with gum water or the white of 
g. When it is only a pellicle that hides the 
rs, the shell must be stuped in hot water, and, 
that, the skin worked off by degrees with an 
le. 

iien a shell is covered with a thick and faity 
rmis, aquafortis will do no service, as it will 
such the skin : then a rough brush and coarse 

Lare to be used ; if that does not succeed, 
1, or, as the workmen term it, JUh^kin and 
re-stone are to be employed, 
ese are the methods to be used with shells that 
re but a moderate quantity of the sur&ce to 
ken off; but many require to be uncovered 
^ : this is called entirely scaling a shell. This 
le by means of a horizontal wheel, impregnated 
rough emery ; it is a work, however, of diffi- 
. Very often shells are cut down too &r by it, 
wholly spoiled; to avoid this, a coarse vein 
often be left standing, and taken down after- 
s with the file, when the cutting down at the 
1 would have spoiled the adjacent parts, 
ter the shell is thus cut down to a proper de- 
it is to be polished with fine emery, tripoli, or 
n stone. 

ben a shell is full of tubercles or protuberances, 

then impossible to use the wheel, and industry 

latience are the only means of effecting a po- 

A camePs hair pencil must be dipped in aqua- 

I, and with this the intermediate parts of the 

must be wetted, leaving the protuberances 

tJtda is to be often repeated, and after a few 

ents the shell is always to be plunged into 

r, to stop the corrosion of the acid, which would 

'wise cut too deep. When this has sufficiently 

sed the shell, it is to be polished with the finest 

y, or tripoli, by means of a small stick ; or the 

aon polishing stone used by goldsmiths may be 

There will probably remain several places 

h could not be reached by any instrument, so 

the shell must necessarily be rubbed ovet witb 

p2 
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giim-water ur the white of an egg allerwuJg,!!) 
bring out the coloura, and give a glotis : in kbc 
cues it is even necessBry to give a coat of vamiilL 
Sheila nre subject to many imperfectioni j toot 
of which are natural, anil others accidental. B«eio 
tiuise arising from age and sickness in the 6A 
morbid cavities, or protuberances occur where ibe; 
ought not. When the shell is valuable, theaeftuitt 
mav be hid ; the cavities ms; be filled with muk 
-Tglass, ilissolved in spirit of wine; these mul 
_ - jo^ured to the tinge of the shell, or iralif' 
colours must Gniah thtm up to the resemblalice of 
tJie rest; and then the whole shell being ruMed 
over with gum-water, or the white of an egg, K»m 
any eje can perceive the artifice; the same sub 
stance may also be used to repair the battered tiff 
of a shell, if the pieces chipped off be not toalBgr' 
When the excrescences of a shell are faulty, Aj 
are to be taken down with a fine file. If the lin ol 
a shell be so battered that it will not admit art- 
pairing by anv cement, it must be filed down, u 
grounil oii the' wheel till it becomes eveo. 

Dr. BretBsler'i Micmcopea. 
The best method of constructing fluid micros 
copes, is to take Canada balsam, balsam of cajdn 
or pure turpentine varniah, and let a drop of any a 
them fall upon a thin piece of parallel glass. Thi 
drop will form a plano-convex lens, and lt« fori 
length may be regulated by the quantity of fluii 
which is used. If the lens is uppermost, tbegraviti 
of the fluid will make it more liat, and diminish it 
focal length : this, however, ninv be avoided, sni 
the contra^ e0ect produced, by inverting the pi«o 
of glass. If these lenses are preserved from dusi 
they will be as durable as those which aire made o 
glass; and when thick Canada balsam is used, th 
lenses will s 
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pB At Amalgam of Menmry and Sileer, called Arbaf ^^H 

The same object, attained far modifying the com. ^^| 
nnn method ; and this modifioatian admits of our ^^| 

I 
I 



■xtrncting, with facility, the metallic vegetati 

[be liquor, and jireHerving it, without any alteration, 

)ut of the vessel in whioh it bas been formed. 

The operation is very simple. In the uitric solu. 
laona of mercury and silver, both being well satu- 
rated and diluted with the quantity ot water pre- 
icribed by Baume, is suspended a small knot of fine 
linen rag, doubled up, and containing live or six 
Irachms of very pure mercury. 

The metallic solutions soon penetrate to the mer- 
jury, which is enclosed in the rafi, and we soon see 
M>ine beautiful spiculse formed and grouped around 
the ni^, adhering to the nucleus of mercury, whlcb 
serves us a Vlnd of support fur them. 

These spiculse profp-easiveiy intrease in size, and, 
m a short time, exceed an inth in lenirth. 

When we perceive Chat the metallic vegetation 
makes no more progress, the piece of rag with the 
jpiculBC may be withdrawn from the litiuor, and, by 
mesne of a silk thread fastened to the cork of the 
bottle, the whole may be suspended under a bell of 
zlass. The crystals, which are tetrahedrons, may 
Ehus be kept as long as wanted. 



Erlernporaneous Prinrinff Freai. 
Itinerant players often print their bills by laying 
the damped paper upon the form of letter previ- 
ously inked, and give the pressure by a wooden 
roller, clothed with woollen cloth. Mr. Nicholson 
fo^s, the form of letter must be disposed in s kind 
of frame, having its upper aurftce about one-thir- 
tielh of an inchlower than the inked lace, in order 
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the first letters ; and that it may pass off at the 
other end with equal ease. This contrivance f{I^ 
vents the injury of the impression at the b^inniof 
and end of the rolling. The roller must be paMM 
m the direction of the lines, or across the page, te 
prevent the bagging between line and line. 



New Optical Machine^ called the Phantasmatcope* 

In this apparatus, a concave mirror,, fifteen incbes 
in diameter, is placed at the extremity of a box 
about three feet long. The other end of this box 
has at its upper part a circular hole, about half tbe 
diameter or the mirror, through which the imue 
is reflected outwards; and from its lower halfi 
sort of drawer, whose end next the mirror is taken 
off, moves forwards and backwards as required ; it 
the fiirther extremity of this drawer a sliding pieoe 
is laid, that ma^ be moved lengthwise in it bj ' 
strong wire passing through the fiont of the drawer. 
This sliding piece nas an upright partition attached 
to it, that traverses the drawer, in which is a circu- 
lar aperture about three inches in^ diameter, oyer 
which a painting of the image desired to be seen, 
done on glass, or transparent paper, is placed ; be- 
hind this partition, two short candles are fixed, 
whose light is partly reflected by a screen placed t 
little way farther back, which prevents the image 
of the inside of the drawer from being thrown on 
the mirror. On the top of the drawer a tin cover 
is fitted, to conceal the light ; and a lid rises up- 
wards from hinges in front of the top of the box, 
which both conceals the mirror, and gives passage 
to the smoke of the candles. The image, by thu 
ap])aratus, appears in the air about three or four 
feet before the front of the box ; and, by drawing 
the slide forward by the wire, seems to retire to a 
distance ; and is made to advance again, by pushing 
the slide towards the mirror. 

The efiect of this method of throwing forward an 



I appears considerablj more beautiful than tue image- 
J drawD oa the Blase ; in painting which, care muit 

be taken that all the parts of the i' "- - 

the image be rendered perfectly o] 
' Kepresentationd of the moon ani 
' a very fine efi'ect in the phuitasmascope ; the 



iinaee into the air, difttrBirom that which in uaeA 
in the exhibitiun of the phuitaBtnagorio, by its pro- 
ducing the phantom in a room, well illuminated, 
the light of which rather increases the perfection of 
of its appearance, while the other can only be shown 
j lo BdrantagE in a dark apartment. The phantomi 
'erabl I — -.-c-i .1— .f.,..— 

be taken that all the parts of the {{lass f 
■ ■ ;e image be rendered perfectly opaque. 

Kepresentationd of the moon and the planets have 
very fine efi'ect in the phuitasmascope ; the imasn 
I ibr them are made by punching holes through thick 
] paper, stained very black, and pasting it over rough- 
■ ground glaas. 

A pleasing appearance ie also caused by introduc- 
'lug a small painting or coloured print, instead of 
the painting on glass, and placing the candles on Ibe 
other aide, between it and the mirror. 



Fhanlasmagoric Chronometer, or Nocttirnal Dial. M 

The exterior part of this apparatus consiata aS^ 
• vaae, or ornamented case of any suitable material*, 
«o coDHtnicted as to aUow a tree communication 
-with the air, yet tn prevent the rays of light from 
being visible, and having on one side a watch with 
two dials, and on the other a glass, or the combina- 
tion of ^laeaeB, lixed in a sliding tube. The diame- 
ter of this glass is an inch and three quartera, and 
the pjna two inches and three quarters j its use ia 
to represent the nocluroal dial against the walL A 
lamp is placed in the bottom of the vaae, in such s 
manner as to he cajiable of being either taken outj 
or of having its position altered with respect to the 
magniRer of the dial. The exterior dial [ilate of 
the watch fixed in the side of the vase, is that of ■ 
I time-piece; but the inner one is : 
e Instead of convex, and, as well asthehunda^ m 
s of any kind of polished met^ Upon ttm 1 
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plate the numbers representing the hours are en- 
graved in a reverse manner. It is a little inclined 
towards the light, and acts as a reflector to the li|^ 
of the lamp, which renders it visible against the 
wall. This reflector or dial is supported l)j an arm 
iixed upon one of the plates of the watch. A steel 
centre is fixed upon the cock, and carries two cyliii- 
ders, to which t£e hands, and the minute and boar 
wheels are attached : these wheels are double, 
namely, one on each side of the body of the watch* 
and made to act in unison with each other hj a 
wheel and pinion. 

The mysterious circulator, which the patentee 
states may be applied instead of the watch work 
above described, or may be used as a separate time- 
piece, or as an orrery, consists of the work of an ho- 
rizontal or vertical watch, fixed in a box or globe 
representing the earth. A weight is attached to 
the hour-hand wheel, and the box with the watch 
and weight are fixed to one end of a lever, throudi 
which a steel axis passes. The other end of the 
lever carries a box, with a sufficient quantity of 
lead to counterbalance the watch in everv position 
when in motion, and which is to be adjusted by 
trials, as different time-pieces require different 
weights. The whole of this apparatus rests upon 
two jewelled supporters, or fiiction rollers, screwed 
upon a stand, upon which is also fastened the sup- 
port for the rim, which serves as a dial, upon which 
the hours and minutes are described. This rim 
may be divided into twelve or twenty-four parts, 
according to the construction of the time-piece : the 
hours and minutes are shown by one hand only, or, 
instead of which, a nonius may be applied to sub- 
divide the minutes. 

When this apparatus is to be used as a nocturnal 
dial, the reflector above described is fixed to Uk 
steel centre, and confined within the ornamental 
case that contains the lamp and magnifier ; the hand 
showing the hours is likewise fixed within the case 
Mr. Scnmidt has also invented an apparatus, to b€ 
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fixed to the back of the box containing the watch- 
work^ for representing the increase and decrease, as 
w^ as the regular revolution, of the moon round 
tiie earth. This motion is effected by a small 
w^ght being fixed to the axis of a pinion with six 
teeui, aeting into a wheel with thirty teeth. The 
axis of this last carries another pinion, the teeth of 
wbdch act upon a second wheel or thirty teeth, upon 
the axis of which the bent arm that supports the 
moon is fixed. This apparatus, turning round with 
the box or globe to which it is attached, causes the 
wheel which supports the moon to move one tooth 
every day. 



Mc^usai Music, 

In a large case, such as is used for dials and 
spring docks, the front of which, or, at least, the 
lower part of it, must be of glass, covered on the 
innde with gauze, let there be placed a barrel-or- 
gan, which, when wound up, is preven|,ed from 
playing by a catch that takes a toothed wheel at 
the end of the barreL To one end of this catch 
there must be joined a wire, at the end of which 
there is a flat circle of cork, of the same dimensions 
with the inside of a glass tube, in which it is to rise 
and falL This tube must communicate with a re- 
servoir that goes across the front part of the bottom 
of the case, which is to be filled with spirits, such 
as is used in thermometers, but not coloured, that 
it may be the better concealed by the gauze. ^ 

This case being placed in the sun, the spirits will 
be magnified by ue heat, and, rising in the tube, 
will l3t up the catch or trigger, and set the orjgan 
in plav, which it will continue to do as long as it is 
kept in the sun ; for the spirits cannot run out of 
the tube, that part of the catch to which the-circle 
is fixed being prevented from rising beyond a cer- 
tain point, by a check placed over it. 

Wnen the machine is placed against the side of a 
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Toom on which the sun shiaes atroni;, it may cm- I 
atantly remain in the same jilace, if you eaiWil I 
in a Heeond ease, made of thick wood, and pliceil^ I 
a little disUince from the other. When jouwitl 
it to perform, it will only be necessary to tlini 
-open the door of the outer case, and expose il It 
the flun. 

But if the machine be moveable, it will peribra 
in all seasons, by being placed before a fire ; and in 
the winter it will mare readily stop when remmri 



l> 



QuaTitUi/ iif Air in Applet. 



Br. Hales found by exp^ment, that the *i. 
apples is so much condensai), that if it were letoui 
into the common air, it would lill a apace 48 tinu 
as great as the bulk of the apples themselves; i. 
that its pressure outwards was equal to 11,776 llw.; 
and, in a cubic iueh of oak, to 19,8G0 lbs. against it) 
sides. So that, if the air was let loose at once in 
these substances, they would tear every thing lu 
pieces about them with a fnrce fluperior to that of 
jmnpowder. Hence, in eating apples, it is well thit 
uiey part with the air by degrees, as they are chew- 
ed, and foment in the stomach, otherwise an applt 
would be immediate death to him whu eats it. 



An apparenl ImposiibilUj/. 

A glass shall be quite filled with rain-water, yet 
substances sliall be added and it shall not run orer. 
Dissolve a portion of salt in the water ; after which 
it win receive a certain quantity of sugar, and alter 
that a certain quantity of alum, and perhaps oitiei 
dissoluble bodies, and not increase its first dimen- 
sionsj which proves that fluids have vacuities, u 
are not perfectly dense. 
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Wood man ^ ""^^ "> '>^ "' the boUrm ^^^| 
W^er. ^^H 

Let two pieces of wood be planed quite flat, m ^^^| 
as no Hater mav get betireen them wEen thej are ^^H 

■pot together: [et one of the piei^ea be cemented to ^^ 
tJie bottom of b vessel, and the other piece he laid 

'flat and close upon it, and held dawn to it bj a stick, 
whilst water is iioiiredinto the ve'sel ; then remove 
the stick, and the upper piece of wood will not ariae 
fi-um the lower one ; for, as the upper one is pressed 
dawn, both by its own weight, and the weight of all 
the water over it, whilst the contrary pressure of 
the water is kept ofi* by the wood under it, it will 
He as still as a. stone would do in its place. But if 
it be raised ever so little at aJiy edge, aoroe water 
will then get under it, whicJi, being acted upon by 
the water above, will iromediatelv press it upwards ; 
snd, as it is tighter than its bu& of water, it will 
rise, and float upon the suiftce of the water. ^^h 



Improved Method of emlmiing Wood. H 

Rused figures on wood, such as are usuallv em- 
ployed in picture frames, and other articles oforna- 
mental cabinet work, are usuaUy produced 1^ means 
of carving, or by casting the pattern in pkster of 
Paris or other composition, and cementing or others 
wise fixing it on the surface of the wood. The for* 
mer mode is expensive, the latter is inapplicable or 



many occasions. This invention may be used either 
by itself or in aid uf carving, and depends on the 



part will rise again to its original level by subse- 
The wood to he ornamented having been first 



worked out to its proposed shape, 

receive the drawing of the pattern. This 1>eing put 

on, a blunt steel toot is to be applied ^--1- .- 
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all those parta of the pattern intended to be in relief, 
and at the same time la to l>e driven very cautioiudr. 
without breaking the grain of tbe wood, till tlie 
depth of the deprEssion is eiiuol to the intended pn>- 
minence of the figures. Tte ground is then to be 
reduced, by planinp or Glma, to the level of Ue 
depressed part ; after which, the piece of wood tcitu 
placed in water, cither hot or cold, the part ptett 
onaly depressed will rise to its £irmer height, uj 
will then form an embosaed pattern, which nuyta 
finished by the usual operations of carving. 



P/asler of Paris, for Moulds, Coats, ^c. 

Put some powdered, calcined sulphate of IJBM 
into a basin, and pour over It ns much water as will 
make it into a thin dough : mould this quickly into 
any shape. Almost before the moulding ia com- 
plete, the whale mass will be bo hardened, that il 
^1 require a heavy blow of a hiunraer to break it, 
or reduce it aj^n to powder. 

In preparing casts, moulds, &c., the plaster of 
Paris always gives out heat when it be^ns to set, or 
harden. This may be perceived by laying the hand 
on it at the time, when it vrill feel warm, nlodelkn 
Bay, that, when taking casts of any part of the bu- 
mimbody, thisis the instant when the plaster should 
be removed ; as, whenever the cast becomes harden- 
ed, the tninenictiim, or mttdensaHon <if bulk ia so great, 
as to cause most acute pain in the port under the 
operalion. 

Improvement in using Mugn^fyittg Glasses. 
Many persons find it necessary, occasional^, to 
make use of a magnifying glass j in the n^ of wmch 
it is desirable to find, without loss of much time 
or distress to the eye, the proper focal distuice. 
And it often so appears, that a partial use of the 
band, required to support the lens, is wanted fiir 
other purposes. 
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In the first place, take a common pocket-lens, and 
drill a hole through the centre of each side of the 
horn or tortoiseshell case, almost the tenth of an 
inch in diameter : into which insert a slender spindle, 
of wood, ahoui the size of a small quill, cut to a pro- 
per length, to suit the focus of the glass, and also a 
little tapering at the end. This very simple mode 
of mounting the glass, adjusts the focus at once at 
the object ; allows a partial use of the hand that sup- 
ports it, for other purposes, and leaves the hand at 
nill liberty, for any operations that may be required. 

If the free use of both hands is required, tms also 
is provided for, by the small and cheap addition of a 
pedestal, consisting of a piece of wood of about two 
inches square, and half an inch thick ; with a hole 
made through its centre, to receive the lower end of 
the said spindle of wood, which also must be made 
tapering. 



Method ofjunng Crayon Colours. 

Crayon colours are easily defiiced and spoiled ; and 
an easy and certain method of fixing them without 
injury has long been a desideratum. A method has 
been tried by Mr. J. Smithson, which we shall give 
in his own words. '^ On thinkine on the subject, the 
first idea which presented itseu to me, was that of 
|]rum- water applied to the back of the picture ; but 
as it was drawn on sized blue paper, pasted on can- 
vas,^ there seemed little prospect of this fiuid pene- 
trating. But an oil would do so, and a drying one 
would accomplish mv object. I applied drying oil, 
diluted with spirit of turpentine : alter a day or two, 
when this was grown dry, I spread a coat of the 
mixture over the front of the picture, and my crayon 
drawing became an oil painting." Whiere this can 
be done without destroying the hue of the colours, 
this process will, no doubt, efiect the object ; and 
the use of those colours only which would bear the 
action of oil without change, would be a necessary 
precaution in works to be submitted to the process* 
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The PoHlOBhrmomeler. 
The Pantochrononieteriaone of those clever lillk 

Chilosophical inslrunienta, which may be ami U 
Kve multtim in parvo,axid the invention ofwUck 
iloea tredit to the ingenuity of modem sideiwe. II 
has been produced by Mr. Charles Essex, end il ii 
at once a curious and useful thinff. In a bos, itofl 
the size of a amall snuff-box, are combined ih 
mnchinery of a compiisa, sun-dial, and univenul 
time-dial ; and a compass card, a gnomon, and u 
indexed border, are included in this apparatus. Il » 
a desirable poirer. to be able to pull ttlil " dial firan 



Optical Bxpaivttnt, 

If a box be formed with a small aperture at OM- 
uf itssiitea, and three candles be made to revolve no 
a piece of vood in the centre, the light oppoaite the 
axis will be visible on a semi-tranaparent acreai, 
placed to receive its image. The other two candle* 
will ataohave thtir tlames depicted on lheacreeD,it 
similar distances on each aide. Thia experiment 
serves to shen the exceeding minutenesa of the raji 
whidi emanate from the candles; for, if they were 
not exceedingly small, they would not pass each 
oUier without destroy ing the perfection oftheimice. 

This experiment may he made very amusing by 



■e parallel to the screen, three images may 
making them revolve through a 



Suarter of a circle, only one image will be visible M 
le screen. By increasing the number of candles, 
the ships will be encreased in an equal ratio, and ■ 



single ship, by turning the row oJ' candles, will be 
converted into an entire lleet. 
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Optical Illusion. 

Suspend a ring freely to a string, on a level with 
the eye, but in such a manner that you cannot see 
the hole of the ring. Take a stick about a ^ard long, 
and fasten another smaller stick crosswise to one 
^d of it. Then shut one eye and try to thread the 
xing with the small stick, and you will scarcely ever 
succeed ; but use both eyes, and you will do it on 
the first attempt. 



Another, 

There is no person, probably, who, standing at one 
of the extremities of a long avenue, has nut ob- 
served that the two rows of trees of which it is 
formed, appear to converge towards each other, so 
as even to touch, if the avenue be of sufficient 
length. In this case, the intervals between the cor- 
responding trees on each side subtend visual angles, 
that regu&rly diminish, till at last they are insensi- 
ble at a great distance. It follows in this, that in 
the small picture on the bottom of the eye, the 
images of tne trees are situated on two lines that 
are mclined towards each other, and tend towards a 
common point. Now, if we suppose that the two 
optic axes direct themselves successively towards the 
different trees, as they increase in distance, the varia- 
tion of these angles, and at the same time that of the 
Impression of the distance, will continually become 
less perceptible ; and, by a necessary consequence, 
the impression of the magnitude, which depends on 
the interval between the corresponding trees, will 
be so predominant, that it will nearly determine, of 
itseli^ the type of the sensation, so that two lines 
^exactly parallel will present themselves to us under 
the aspect of two converging lines. It is owing to a 
similar cause that, when we are at the entrance of a 
long gallery, the ceiling appears to slope downwa^''« 
a little, and the ^oor to rise. 

Q 2 



Singular JVunon mlh the Fmgeri, 
A very singular illusion maj be produced, Uul 
haa its origin in tlie touch. 

If we posa the middle finger over the fore tinjfir, 
so as to oialie this iafit turn Cowartls the thumb, and 
we then place a fimoll globular body under the lip 
of these fingers, and press it, that it may m«K 
exactly in contact wUh them, we shall imagine ve 
feel two globes. In this case, the finger that » 
placed out of its natural position exerts an actiail, 
which, DO lonfrer in accord with the other fiogE^ 
^vea rise to a sensation that seems to refer to ■ new 
object. 



OrUnlal JeatUeri/. 

The Siangdlese work, in gold and silver, withcon- 
sideralile denteritv, ease, anil taste ; and, with means 
that appear very inadequate, execute articles of 
jewelled that would be certainly admired in thii 
country, and not rery easily imitated. 

The best artists require only the tbUowinjj Mjpa- 
ratus and tools : — a low earthen pot, full of chioor 
saw-dust, un which to make a little chonKial &«; 
a small- bamboo blow-pipe, about «x inches long, 
with which he excites the fire ; a short earthen tube. 
or noEzle, the extremity of which is placed at the 
bottom of the fire, and through which the utiM 
directs the blast of the blow. pipe i two or three 
small crucibles, made of the Hne day of ant-hilla. a 
pair of tonga, an anvil, two or three small hajnmera, 
a file, and, to conclude the hst, a few small bart of 
iron and braas, about two inches lot^, difierentlj 
pointed, for different kinds of worb. It is BBtonish- 
ing what an intense little Are, more than sufiicienti? 
strong to welt silver and gold, can be kindled, '" " 
few minutes, in the way described. " ■- 
portable forge deserves to be bctle 
jierhapa, even dvserviup VW aWtWX 



1 
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tific experimenter, and may be useful to him when 
he wishes to excite a small fire, larger than can be 
produced by the common blow-pipe, and he has not 
a forge at command. The success of this little forge, 
it may be necessary to state, depends a good deal on 
the bed of the fire being composed of combustible 
materials, and a very bad conductor of heat. 

The smiles of Ceylon use a composititni' similar 
to a hone, for sharpening knives and cutting-instru- 
ments, that is worth' noticing. It is made of the 
capivi resin, and of corundum. The corundum, in 
in a state of impalpable powder, is mixed with the 
resin, rendered liquid by heat, and well incorporated. 
The mixture is poured into a wooden mould, and its 
surfiice levelled and smoothed while it is hot ; for, 
when cold, it is extremely hard. It is much valued 
by the natives, and preferred by them to the best 
oi our hones. 
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PreservttHon of Anaiomicai Preparations* 

Dr. Godman objects to the substances usually re* 
commended for the preservation of anatomical pre- 
parations, such as saltpetre, common salt, corrosive 
sublimate, and pyroligneous acid, in consequence 
of their action upon the edges of the knives, the 
two best, as preservers of the substance, being the 
-worst as destroyers of the instruments. A better 
agent than any of the above, and one free from this 
great inconvenience, is common whiskey. Fix a pipe 
into a large artery, and inject the whiskey until no 
more can oe thrown in. It does not flow out by the 
boewels or mouth, as the solution of common salt, 
which may be attributed to the action of the spirit 
contracting the delicate extremities of the capiuary 
vessel. In this way, the whole of the muscular and 
cellular system is acted on ; and if the skin be then 
sponged with impure pyroligneous acid, the body 
may then be kept for a great length of time, even * " 
warm weather. 
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To take a Cast in MekU from any small Animal Jm$d 

or Vegetable. 

Prepare a sc^uare box, sufficiently large to contiis 
the subject, in which it must be suspended bj i 
string, and the legs, wines, &c. of the animal, or the 
tendrils, leaves, &c. of the vegetable, must bie sept- 
rated, and adjusted, in their natural position, hj i 
pair of small pincers. Mix some plaster of Pam 
with talc, tempered to a proper consistence with 
water, and oU the sides of the box. Put a strait 
piece of stick into the principal part of the body, tnd 
pieces of wire to the extremities of the other parts, 
that they may form, when drawn out after the day 
is set and firm, proper channels for pouring in tM 
metal, and vents fur the air, which ouierwise would 
burst the mould. When the plaster is set, with&sw 
the stick and wires, and remove the frame in which 
the mould was cast ; and put the mould first into a 
moderate heat, which is to be encreased tiU the 
mould be red hot, when the subject in it will be 
burnt to a coal, and may be totally calcined to ashes, 
and blown out at the passages for pouring in the 
metaL The mould must then be-sufierea tooool 
gently, and will be hollow, the destruction of the 
substance included in it having produced a corre- 
sponding hoUow. Be carefiil to expel with the bd- 
lows all the ashes, or, where it may be possible to 
fiU the hollow with quicksilver, it will be found s 
very effectual method of clearing the cavity, as all 
impurities will be poured out with it. 

The mould being thus prepared, it must be heated 
very hot, if the cast is to be made of copper or brasv 
a less degree will serve for lead or tin. The metal 
being poured into the mould, must be gently struck, 
and then suffered to rest till it is cold ; then take it 
carefully, without force, from the cast ; if any part 
adhere strongly, it must be removed by soaking it in 
water, that none of the delicate j>arts of the cast be 
broken or bent. 
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^^F Eed Chalk Crayims. ^H 

I The red challc crayon and its uses ate too well ^^^| 
' kiinwn In daily life, to recjuire buy thing to be said ^^H 
I of them. The ureparation of tlioae red crayoni ^^H 
' irhich are best Bilapted for drawinf;, however, is lesf ^^^ 
I Imown. The followlDg ie the mannei in which it is 
perfi)nned; — 

I A quantitj of hematite ia ground in a porphyry 
I mortsr, with filtered water, until it be extremely 
I divided, so as to fhrm an impalpable powder. Thi* ^^h 
, powder is again dilfused in a quantity sufficient to ^^^| 
I allow the finer pDrt« of the mixture' to be passed ^^H 
tbriRigh a fine sieve, placed above a larse vessel ^^H 
filled with water. The liquid holding theliematit« ^H 
ID Buspenrion is then a^tated, and, afliertbia, allowed 
to rest four-and -twenty hours. At the end of this 
time, there is formed at the bottom of the vessel a 
deposit of hematite, in the form of a very fine now* 
der, and the water is cautiously deeanted from it. ^^^ 
'fa form crayons of this inrnelpable powder, a ^^^| 
uniting medium is necessary, 'niisisaffordedeithei; ^^H 
by gum arable or iaineloEs, of which the praportionf ^^^| 
TH17, according to the use to which the crayon is ^^^| 
destined ;, less of it beina required for soft crayang,' ^^^| 
wbich, consequently, yield theur colour more readily { ^^^1 
and more for tlie bard ones, which preserve th^ ^^^| 
points longer. The following are the proportions ^^^| 
deduced from experiments, tu be employed in the ^^^| 
fine kinds of crayons. ^^H 

I. For the soft crayons, which leave a broad trace, ^^H 
IS grains of dry gum araliic to one ounce of the pie- ^^^| 
pared hematite powder. ^^^| 

. 2. For harder crayons, 21 grains of gum, to one ^^H 
ounce of the hematite powder. ^^^| 

3> For still harder crayons, and whith raakcsmall ^^^| 
and delicate marks, 22 grains of gum to one ounce of ^^^M 
hematite. ^^^| 

i- Fbf the hardest of this kind, 27 grains of t{iU4i^^^| 
to one ounce of hematite- ^^^^| 

5. Tor crayona which leave sinning Uace^i ^'^^^| 
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grains of isinglass to one ounce of the prepared he- 
matite powder. 

The ffum or isinglaw is to be disBolved separatelj 
in a sufficient quantity of water, and their solutions 
passed through a linen cloth : the hematite powder 
18 then addecL The liquid is brought near to a gen- 
tle fire, until the mass is somewhat thickened by the 
evaporation of the water, when it is to be Temoved 
from the fire. The mixture is then to be carefiiU/ 
ground on a porphyry slab, to render it as intimate 
as possible, and is r^uly to be formed into erayons. 
To effect this, the mass, when it has become of a 
proper consistence, is fon^ through a cy Under : the 
sticks thus formed are dried, and divided into cray- 
ons of two inches long. They are then sharpened 
at their points, and the hard crust which had formed 
upon them, while drying, is removed. 



To writs on Paper with Letters of GoltL 

Put some gum arabic into common writing ink, 
and write with it in the usual way. When the 
writing is dry, breathe upon it; the warmth and 
moisture softens the gum, and will cause the gM 
leaf to adhere to it, which may be laid on in die 
usual way, and the superfluous part brushed off: 
or, instead of this, any japanners' size may be 
used. 
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To lap Paper Prints on the Inside of Glass Globes, 

First, cut away all the white part of the impres- 
sion, so that nothing appear but the print; then 
brush over the &ce side oi it with stronff gum water, 
or size ; then put it into the globe, ana with a long 
small stick, on which a camePs-hair pencil is fixea, 
stick it even (m, and arrange what number of prints 
you please in the globe ; let them dry about twelve 
hours, then pour some jprepared plaster of Paris, 
either white, or tinged with any colour you please, 
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and turn the globe easily about, so that every part 
may be coyered ; pour out the superfluous piaster, 
d it is finished. 



New Scarlet Colour, 

Mr. Badams has recently described a process for 
obtaining scarlet chromate of lead ; and highly re- 
commends its use as a colour, either in painting or 
calico-printing. He prepares the scarlet chromate 
by boiling jeUow chromate of lead with potash ; and 
bias made several experiments upon the properties 
of the scarlet colour thus obtained. It appears, that 
it may be made what is termed a fast colour in 
calico-printing, and that it is a durable and beau- 
tiful colour wnen used with oil, possessing consider- 
able body. It is not degraded in its hue by ad- 
mixture with white lead, as yermilion is; and it 
also mixes with other colours. As a water-colour, 
it has not been sufficiently tried to render it certain 
that it will not blacken ; but several slips of card 
and thin paper, painted with it, and hung up in si- 
tuations fikely to affect colour, have not, in some 
months, perceptibly diminished in brightness. Mr. 
Badams very justly remarks, that, should it succeed, 
no tint would be a more desirable accession to the 
pallet than a bright and permanent scarlet, or scarlet 
orange. 



RadieUion of Heat, 

The radiant matter, emitted by terrestrial bodies, 
at high temperatures, agrees in many of its proper- 
ties with that constitiitmg the solar rays; but in 
others it presents apparent peculiarities : the inves- 
tigation of this subject constitutes a beautiful de- 
partment of philosophic inquiry. 

The effect we perceive in approaching a fire, chiefly 
results from raoiation, and is little connected with 
the immediate conducting power of the six \ vdA'^\ 
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eoni^ave metallic niiirnr lie lield opposite the fire, \ 
heatin); and lumiuuus focus will be obtained. Tbt 1 
affectinni of terrestrial radiant matter are be ' ' 
motiatrated b_v empliiying tvo concave niin... 
planished tin or jilated copper, placed at the diBtiiUt 
of about leu feet aaunder. Under theat- cirtum- 
stances, when a thennometer is iu the focus of oh | 
of the miiTOTs, it will be foand sensible to the et 
of a heated tiodj placed in the focus of the Dm- 
Bed mirror; and tuatefiectis produced b^ relTeftliD. 
and not by mere direct radiation, ia priived, eillWT 
by drawing the thermometer out of the focus to. 
wards the opposed mirror, or by placing a » 
between the thermumeter and its tairror, 
diminution of temperature ia in either cose iodicitcd- 
In these experiments, the difierential thermoinMet 
is most advantageousl/ employed, and the mirToo 
may be placed opposite each other on the groiuvi, 
or vertically suspended ts at Pig- 28, where «• 
represent the mirrors, b a pan of hot charcoal, toil 
' 'r Uiermomeler. 



"The CyliitdTvi Oracle. 
rovide a hollow cylinder of about six incbe*Uf^ 
indthree wide, a A,B, Fijr. 29, its cover C D, mart 
be made to fix on. On one side of tlie cylinder let 
there he a groove, nearly of the rame lenj^th wilt 
that side; in which place a smoU steel bar that a 
stronglv impregnated, and with the north pole the 
bottom" of the cylinder. On the uj)l>er side of th 
cover describe a circle : and divide it into teneqall 
ports, in which are to be wrote the numbers froen 
1 lo 10. Place a pivot at the centre of ihia drcle, 
and hare ready a magnetic needle. Then provide * 
bag in which are several divisions j in each of whiri 
put B number of papers, on which amusinc queslioni 
■r« written. In the cylinder put several diS^rmt 
answers to these questions, and seal th«m up, like 
MOe/f dour. On each of these answers write one oT 
(he mllnberB of Uie mcVe a^ V\« *^^ of the boi. 
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Vou are supposed to know the number of the an- 

swers to eacn question. You then offer one of the 

divisions of the bag, observing which division it is, 

'to anj person, and desire him to draw one of the 

papers. Next put the cover on the cylinder, with 

that number which is written on the answer directly 

over the bar. You then desire the person who drew 

the question to observe the number at which the 

-needle stands, and to search in the box for a paper 

-with the same number, which he will find to contain 

'the answer. 

Repeat the experiment by offering another divi- 
sion of the bag to another person ; and placing the 
jiumber that corresponds to the answer over the 
m^netic bar, proceed as before. 

]u is easy to imagine several answers to the same 
question. 
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IdetU Spectrum. 

I was surprised, and agreeably amused, (says Dr. 
Darwin,) with the following experiment. I covered 
n paper about four inches square with yelloW, and 
'With a pen filled with a blue colour wrote upon the 
middle of it the word BANKS in capitals, and sitting 
with my back to the sun, fixed my eyes for a minute 
exactly on the centre of the letter N in the middle 
of the word ; after closing my eyes, and shading them 
somewhat with my hand, the word was distinctly 
seen in the spectrum in yellow letters on a blue field; 
and then, on opening my eves on a yellowish wall 
at twenty feet distance, tne magnified name of 
BANKS appeared written on the wall in golden 
characters. 



Foils for Crystals, Pebbles, or Paste, to give the lustre 
and play of Diamonds. 

The manner of preparing foils, so as. to give 
colourless stones the greatest degree of play and 
lustre, is by raishig so high a polish or smoothness 

11 



on the surface, ss to ^ve them the eSbct of ■ miner, 
which can only be done, in u perfect manim, by tie 
use of quicksilver, applied in the same genenl wn 
BS in the ciue of lookin^-RlBSS. The method ^ 
which it may he best perlonned is as tbUows. 

Take leBvea of tin, prepared in the game mamiQ 
OS for Biireritig looking-glasses, and cut them into 
small pieces of such size as to cover th« sur&n d 
the sockets of the atunea that are to be «et. L? 
three of these then one upon another, snd, bani^ 
QioiBlened the inside of the socket with thin gun- 
water, and sufiered it to become again so dry ^i 
only a slijfht atickiness reimuns, put the three pieca 
of leaveH Iving on each other into it, and s^ 
tbeni to the' sur&ce in as even a manner as pomUB 
When this is done, heat the socket, and fill it will 
warm quicksilver, which muat be suffered to coatinoF 
in it three or four minutes, and then gently pouroi 
out. The stone roust then be thrust into t6e Kicln, 
and closed vith it, care having been taken to gin 
such room for it that it may enter without strhmiDji 
off the tin and quick^ver from any part M tb 
■urf^tce. The work should be well closed round th 
stone, to prevent the tin and quicksilver contained 
in die socket IVom being shaken out by onj violence 

The lustre of stones set in this manner will cotb 
tinue longer than when they are set in the contoMi* 
WAV, as, the cavity round them being filletl. tlicR 
wiU be no passage found for moisture, wMch i« n 
ii^jurioua to the wear of stones treated in snj oUwr 

This kind of foil likewise gives some lustre It 

glass, or other transparent matter, which hasUt^cf 

itself; but to stones or pastes, that have aotue ahtn 

of play, it gives a most beautiful brilliant. 

To colour Foils. 

Two methods have been invented for cBtcmrilg 
foils i the one by tinging the sur&ce of the comer 
of the colour required by means of smoke, the omt 
by staining or painting it with so 
other colouring substance . 
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The colours used for paintins foils may be tern- 
pered either with oil, water ren&red duly viscid b j 
§^um-arabic, size, or varnish. Where deep colours 
ure wanted, oU is most proper, because some pig- 
ments become wholly transparent in it, as lake, or 
Prussian blue ; the yellow and ereen may be better 
laid on in varnish, as these co&urs may be had in 
pedEeetion from a tinge wholly dissolved in spirit of 
wine, in the same maimer as m the case of lacquers ; 
•Qd the most beautiful green is to be produced by 
^UstiUed verdi^s, which is apt to lose its colour and 
tium bladL with oiL In common eases, howeva:, 
axiy of the colours may^ be, with the least, trouble^ 
laid on with isinglass size, in the same manner as 
the glazing colours used in miniature paintings 

Riibff Colours, 
■ For red) where' the ruby is to be imitated, a little 
"Uke used in isinglass size, carmine, or shellac var- 
niBfa, is to be employed, if the class or paste be of a 
Aill crimson, verging towards uie purple; but if the 
^ass indme ta the Scarlet or orange^ v^ry briirht 
uke (that is, not purple) may be used alone in ou. 

Gtumet Red» 
' For the garnet red, dragon's Uood dissolved in 
seedlac varnish may be used ; and. for the vinc^rar 
garnet, the orange-lake tempered with. sheSac 
Yamish, will be found excellent.. 

Amethyst, 

For the amethyst, lake, with a little Prussian 
blue, used with oil, and verv thinly spread on the 
foil, will completely answer the end. 

Blue. 

For blue, where a deep colour, or the effect of the 
sapphire is wanted, Prussian blue, that is not too 
deep, should be used in oil, and it should be spread 
more or less thinly on the foil, according to the light- 
ness or deepness of the colour required 

Eaple Marine. 
For the eagle marme, common verdigris, with a 
little Prussia blue, tempered in sheUac varnish. 
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Yell&w. 

AVhere a full yellow is desired, the foil maj be 
coloured with a yellow lacquer, laid on as for other 
purposes ; and for the slighter colour of topazes, the 
Durnish and foil itself will be sufficiently strong, 
without any addition. 

Green, 

For green, where a deep hue is required, the 
crystals of verdigris, tempered in shellac vaniish, 
should be used; but where the emerald is to be 
imitated, a little yellow lacquer should be added, 
to bring the colour to a true green, and less verging 
to the blue. 

Ot?ter Colours. 

The stones of more diluted colour, such as the 
amethyst, topaz, vinegar-garnet, and eagle-marine, 
may l>e very cheaply imitated b^ transparent widte 
glass or paste, even without foils. Tnis is to be 
done, by tempering the colours above enumerated 
with turpentine and mastic, and painting the so^et 
in which the counterfeit stone is to be set with the 
mixture, the socket and stone itself being previously 
heated. In this case, however, the stone should be 
immediately set, and the socket closed upon it before 
the mixture cook and grows hard. The orange-lake 
above-mentioned was mvented for this purpose, in 
which it has a beautiftil effect, and was used with 
great success by a considerable manufacturer. The 
colour it produces is that of the viu^rar-gamet, 
which it affords with great brightness. The colours 
before directed to be used in ou should be extremelv 
well ground in oil of turpentine, and tempered witn 
old nut or poppy-oil, or, if time can be mven ftf 
their drying, with stroi^ fat oil, diluted with spirit 
of turpentine ; which wm gam a fine polish of itsel£ 

The colours used in varnish should be likewise 
thoroughly well around and mixed ; and in Uie case 
of the dragon's blood in the seedlac varnish and the 
lacquer, the foils should be warmed before they are 
laia out. All the mixtures should be laid on the 
foils with a broad soft bxuslv^ which must be passed 
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&om one end to the other, and no part should be 
crossed, or twice .gone over, or, at least, not till the 
first coat can be &y ; when, if the colour do not lie 
strong enough, a second coat may be given. 
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To make VarnUh for cokmred Drawrngs. 

Take one ounce of Canada balsam, and two ounces 
o£ spirit of turpentine, and mix them together. 

Before this composition is applied, the drawing or 
print should be sized with a solution of isinglass in 
water; and when dry, apply the varnish with a 
camel's hair brush. 
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To viUfUsh Glass, 

' Flilverize a quantity of gum adragant, and let it 
dissolve for twenty-four hours in the white of ^mi 
well beat up ; then rub it gently on the glass wSti 
a brush. 
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Mackintosh's Waier-proqf CMh, 

A most valuable process has lately been invented; 
liy Mr. Charles Mackintosh, for rendering cloths, 
leather, and paper, impervious to water and air. It 
(consists in jommg the sur&ees of two or more pieces 
of cloth, leather, at paper, by a flexible varnish, 
made of India-rubber dissolved in the naptha ob- 
tained in the distillation of coaL The cloth is 
stretched on a £rame, and then covered by means of 
a brush with a coat of the elastic varnish ; another 
piece of cloth is prepared in a similar manner, and 
as soon as the varnish has dried till it has a certain 
degree of adhesiveness, the varnished surfaces are 
joined together, and to render the union of the sur- 
faces perfect, the cloth is passed through a roller 
press. It is afterwards dried in a warm room. 

The cloth thus prepared is ojf various thicknesses, 

K 2 
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from that of fine, cloth to the substance of the 
strongest hide leather. Besides bedn^ useful for 
outer garments to keep off rain, it is likelj to be 
extensively employed for various purposes in the 
arts and manufactures. 
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To take Impressions from recent Manuscripts by meant 

qf the fusible MeiaL 

In order to shew the application of it, paste t 
piece of white paper on the bottom of a china saucer, 
and allow it to dry : then write upon it with com- 
mon writing ink, and sprinkle some finely powdered 
gum-arabic over the writing, which produces a slidit 
relief. When it is well dried, and the adhenog 
powder brushed oif, the fusible metal is poured into 
the saucer, and is cooled rapidly to prevent ciystal- 
lization. The metal then takes a cast of the wri- 
ting ; and when it is immersed in slightly wton 
water, and any adheriiig gum removed, impressions 
may be taken from it as from a copper-plate. 



Range of Shot, Rockets, and Bombs, 

The range of Congreve's rockets is 3,300 yards, 
or nearlv two miles. 

The large mortar in the park is said to have 
thrown a thirteen-inch bomb-shell, filled with lead, 
above three miles. 

The mean vertical ascent of a great number rf 
common rockets, discharged at Woolwich for the 
purpose of ascertaining the comparative strength of 
gunpowder, was 480 yards. 



Ingenious Filter. 

Mr. Donovan has invented an apparatus for lil- 

*g liquids without exposing them to the atmos- 

\ This apparatus must be exceedingly useful 
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fi)r filtering anj liquid to which the carbonic acid, or 
the moisture 01 the atmosphere, would be injurious ; 
and also for an^ thing of a volatile nature, as alcohol, 
ether, ammoniacal liquor, &c. The apparatus con- 
sists of an upper and a lower glass vessel ; the upper 
one being rormed as a funnel, but with a neck and 
stopper at the top of it. The lower vessel has two 
necks, into one or which the funnel is inserted, and 
the other neck is connected to the neck at the top of 
the ftumel by a long bent tube of glass. In conse- 
quence of tnis arrangement, whatever drops from 
the funnel which contains the filter displaces an 
e^ual volume of air from the lower vessel, and the 
air ascends to the upper one bj the bent tube. 
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MttsuHtl Flame. 



Mufflcal tones are produced by the combustion of 
hydrogen gas in tubes of different diameters. 



Remarkable Wood, 

Mr. Boyle describes the lignum nephritioum to be 
a whitish kind of wood, brought from Mexico, which 
the natives call coatl or tlapaztUli^ and which he 
found to communicate all kinds of colours. If, says 
he, an infiision of this wood be put into a glass globe, 
and exposed to a strong light, it will be as colourless 
as pure water; but if it oe carried into a place a 
little shaded, it will be a most beautiful green; 
in a place still more shaded, it will incline to red ; 
and a very shady place, or in an opaque vessel, it will 
be green again. He also distinctly noted the two 
very different colours which this remarkable tinc- 
ture exhibits by transmitted and reflected light. If, 
says he, it be held directly between the light and 
the eye, it will appear tinged (excepting the very 
top of it, where a sky-coloured circle sometimes 
appears) almost of a golden colour, unless the in- 
fusion be too strong; in which case it will, be dark 



or reddish, and reijuires tu he diluted with wU«r. 
But il' it be held from the light, so that the e;E 
be between the light and the vessel, it will appcv 
of a deep bvely blue colour i as will also the itoft, 
if any he on the outside of the glass. 



The Flute Flayer tif Vaueanmn, 
A particular accouut of the mechoDism of thu 
1>eautiful automaton has been published in the 
Memoirs of the French Academy. 

The figure was about tive feet six inches hi^ 
and was placed upon an elevated square pedemh 
The air entered the body bj three separate pipA 
into which it was conveyed by nine paira of beUa**i 
which expanded and contracted in rt^ular succes- 
sion, by means of an axis uf steel tirnied Itj the 
machine. 

The three tubes, which conveyed the air frcn 
the hollows, after paa^ne through the lower extre- 
niLtica ef the 6|^re, muted at the chest; and as- 
cending from thence to the moilth, passed through 
two artificial hpa. Within the cavity of the mouth 
was a small moveable tongue, which by its motion 
at proper intervals, admitted or intercepted the sit 
in Its proEresB to the ilute. The fingera, lipe, and 
tongue, derived th^ specific movemeuts from a 
steel cylinder turned by clock-work. The cylinder 
was divided into iifleen equal parts, which, W means 
of keys, pressing upon a like number ai leven, 
caused the other extremities to ascend. Seven «t 
these levers directed the fingers, having rods and 
chains fixed to their ascending extremities; which, 
being attached to the fingers, made them to ascend 
in proportion as the other extremity was pre«sed 
down by the motion of the cylinders, and vice txrt*. 
Three of the levers served to regulate the ic^en 
of the air, being so contrived as to open and fliul, 
by means of valves, Ihe communication between the 
hpf and reaervovrt so that, more or I— -■ '* 
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might be given, and a higher or lower note pro- 
duced as occasion required. 

The lips were directed by four similar levers; 
one of which opened them to give the air a freer 
passage; another contracted them; a third drew 
them backward, and the fourth pushed them forward. 
The remaining lever was employed in the direction 
of the tongue, which, by its motion, shut or opened 
the mouth of the flute. The varied and successive 
motions performed by this ingenious androides, 
were regulated by a contrivance no less simple and 
efficacious. The axis of the steel cylinder or barrel 
was terminated by an endless screw composed of 
twelve threads, above which was placed a small arm 
of. copper, with a steel stud made to fill the threads 
of the worm, which, by its vertical motion, was 
continually pushed forward. Hence, if a lever was 
moved, by a peg placed on the cylinder, in any one 
revolution, it could not be moved by the same peg 
in. the succeeding re^volution, in consequence of the 
lateral motion communicated by the worm. By 
this means, the si^e of the barrel was considerably 
reduced; and the statue not only poured forth a 
varied selection of instrumental harmony, but exhi- 
bited all the evolutions of the most graceful per- 
former. 



7^0 determine the magmfying Power of Glasses employed 
in Single Microscopes, 

If the focus of a convex lens be at one inch, and 
the natiiral sight at eight inches, which is the 
common standard, an object may be seen through 
that lens at one inch distant from the eye, and will 
appear in its diameter eight times larger than to the 
naked eye. But as the object is magnified every 
way equally, in length as well as in breadth, we 
must square this diameter to know how much it in 
reality appears enlarged; we shall thsxi find 1 
its superncies is magmfied 64 times. 



Aiuither mode qf coHBeninff by 

Tbe lettCTs of the string alphabet are distrfbulal 
mto seven claaaea, which arc distinguished by knotii 
eaeh class coinprehenda four letters, except the Isat, 
which cmnprehends but two. The first, or A dui, 
ia distinguished by a larce round knot ; the secand. 
or £ class, by a knot projecting &oni the line ; tin 
third, or I cuss, bv a senes of links ; the faurtJl, or 
M class, by n. mmple noose ; the fifth, or Q claM, 
by a noose with Bline drawn through it ; the sirtb. 
or U class, by a noose with a net-knot cast on it, and 
the seventh, or Y class, by a twisted noose. Tie 
ttrat letter of each class is denoted by the simple 
characteristic of its respective class; the secondby 
the characteristii:, and a common knot close to il ; 
the third, bv the characteristic. 
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neb from it. Thus A is simply a luge 
round knot ; B is a large round knot, with a com- 
mon knot dose to it ; C is a Isi^e round knot, «^ 
a common knot half an inch from it, Bi>d so on. 

A person may easily acquire a knowleilge oFlk 
stiing alphabet in an hour, and retidn it fbr bvOp 



DuHnetion tff Positive and Negative Eleelriia^. 

Positive and negative electricity may be readJhr 

distinguished by the taste, on making tbe plprtPt 

current pass, by means of a point, on to the tongue. 

The taste of the positive electricity is acid, th^ of 

gatlve electricity is more caustic, and, wit 



B, a^ne. 



Eleetrieilg produced by Congelation qf Water, 
7' When the water is rapidly frozen in a Leyden 
jar, the outside coating not being Insulated, the jar 
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pidly thawed, an inverse result is obtained, the in- 
terior becomes negative, and the outside positive. 

Rapid Transmission of Electricitp, 

Electridtj is not expended b^ shocks, and its 
effects take place in no sensible time. A discharge 
dirough a circle of four miles was found to be quite 
instantaneous. 
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Enigmatie Metals^ 

Procure a proper mould, and form in it two balls 
«f pure eopper, and two lialls of pure tin. I^ow 
put the copper balls into a crucible, and when in a 
«tate of fusion, put in the tin balls. When both 
liave been melted and properlv combined, recast 
tibe aHoy, by pouring it into the mould. Instead 
of feur balls, the operator will be able to form only 
three. 

The quantity of metal is exactly the same as at 
first, but tibe aUo^ is capable of being more compact 
than the metals m a separate state. 



^%V%%'1^%/%<V» 



Curious AUoy qf Silver wUh SteeU 

If steel and silver be kept in fiision together for 
« length of time, an allov is obtained, wMdi appears 
to be very p^fect while the metals are in a fluid 
state; but on soHdifying and cooling, globules of 
pure silver are expressed from the mass, and appear 
on the bottom of Uie button. If the alio/ be forged 
into a bar, and then dissected by the action of dilute 
sulphuric acid, the silver appears, not in combina- 
tion with the steel, but in threads throughout the 
mass, so that the whole has the appearance of a 
bundle of fibres of silver and steel, as if they had 
been united by welding. The appearance of these 
silver fibres is Yery beauuM* 
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Probability of Life. 

For the sake of edsy calculation, De Moire as- 
sumed 86 as the boundary of human life, from which 
having deducted the person's a^ (if 30 or upwards) 
the remainder is the average time that a man ma? 
expect to Uve. Thus— 

Boundary of human life 86 years. 

Suppose an individual's age to be . . 40 „ 

4)46 

Average expectation of life 23 

The period of life at which man (under all .cir- 
cumstances) has the probability of the greatest 
number of years to come, is the age of 33. To this 
all the powers of medicine will probably never be 
able to add ^^^th part, viz. one month, and thus to 
make a perceptible addition to the mean term of 
human bfe. Medicine operates principally for the 
temporary relief of individual sunering. 

If the probability that one man. A, shall live a 
year be ^%^ and the probability of the life of another 
man, B, for one year be ^^5, the probability that 
both shall die within the year is j% x y'^ = yg^. 

The probability that one of the events shall hap- 
pen ana the other fail, is, as the probability of the 
nappening of the one, multiplied by the probabilitj 
of tne failure of the other. So, in the above case, 
the probability that A shall live and B die is j% x 
i^a = y^9 ; and the probability that B shall live aad 
A" die is /^ x ys = iVe- 
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• If Seven is the Main^ and Six or Eight the Chance^ 
what is the probability of its being determined in Two 
Throws ? 

This is a common bet at hazard,' when ^ either 
with 6 or 8 are concenveA •, XsviX. \«VvQe;^«t bets an 
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equal sum, that it will be determined or off iii two 
throws, is entitled to about ^^ part of his adversa- 
ry's stake, or nearly d^S. lis. per cent, to cancel the 
agreement ; for there being 6 chances for 7, and 5 
chances for either 6 or 8, the probability of throwing 
one of them the first throw is ^^, and the contrary 
is If ; the probability that neither will come up in 
two throws, is If : II =: -fUj, and the difference, or 
^j, ih the probability that one of them will come up 
in two throws, being y Jfj, or nearly i part of the 
adversary's stake advantage : but this is the sum 
that should be paid the adversary, so as to reduce 
the money and chances to equality ; for the money 
ought to be deposited £103. lis, to £96. 9s,, or 
£107* 7^* 2<f. to £100., according to the chances; 
and, if equal sums only are bet, such is the ratio of 
profit on one side. 



The Ratio of Adventure, 

If A and B each deposit £100, and they agree to 
toss up for the sum, each of them having one chance, 
A's vtuue in B*s stake is half of £100, and B's value 
in A's stake is the same ; therefore, the ratio of the 
values in exchange being 50 to 50, there is neither 
profit nor lo^ ; but suppose A deposits £100, and B 
£200, here A's value is half of £200, or £100, and 
B's value only half of £100, or £60, the ratio of the 
values being two to one ; and as A receives a value 
£100 for a value £50, he adventures in the ratio of 
100 per cent, profit. If A bets B five ^ineas to 
two, that an ace is not thrown the first trial, with a 
single die, A's profit is in the ratio of 100 per cent., 
the same as in the above case; for, having five 
chances to B's one, he ought to bet five times B's 
stake, ' or ten guineas ; if so, their values in each 
other's stake would be equal ; but betting only five 
guineas, B's value in A's stake is one-sixth of five 
guineas, or 17«- Od.^ which, being exchanged for A's 
value in B's" saake, or five-sixtVia o£ \vjc\ ^vcvesa^ 
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In 1G44. Edmund Frideux, Postmaster ..5,000 

1654. Mankj lO.WH) 

1664. DanielO'Neil ., .. 31^ 

1674. Unknown 43,000 

168S. ditto SS^OOO 

1688. ditto 7e,2ia 

1097- ditto 90,SOS 

1710. ditto in,48I 

1715. ditto 145,227 

1744. ditto 235.492 

1764. ditto 433,048 



BaToiMler Tubes- 
A tub«, a quarter of ai 



le Hat 01 



7^ Weather Preffnaalicalor, IkTough all (he LunaKtm 
£/ each Year, for ever. 
This Table and the accompanying remarks are the 
result uf man; jears actual observation ; the wiait 
bein{{ constructed on a due consideration of the at- 
traction of the sun and moon in their Eeveral pao- 
tions respecting the earth i and wilL, by ramnle 
inspection, shew the obaercer what kind of weatbet 
will tno9t probahlv fallow the entrance of the moon 
into any of her quarleTt, and that so near the tnith 
be seldom ut neves Vnoww to toll. 
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Observations, 

1. The nearer the time of the moon*8 chansef 
first quarter, full, and last quarter, is to midniCTt, 
the fairer will the weather be during the seven Sxji 
following. 

2. The space for this calculation occupies firom 
ten at night till two next morning. 

3. The nearer to mid-daj or noon these phases of 
the moon happen, the more foul or wet the weather 
may be expected during the next seven days. 

4. The space for this calculation occupies from 
ten in the forenoon to two in the afternoon, l^bese 
observations refer principally to summer, though 
they affect spring and autumn nearly in the same 
ratio. 

i5. The moon's change, first (quarter, ftQl, and last 
quarter, happening during six of the afternoon 
hours, «. e. troxa four to ten, may be followed bj 
fair weather: but this is mostly dependent on. the 
windy as it is noted in the table. . 

6. Though the weather, from . a variety of irre- 
gular causes, is more uncertain in the latter part of 
autumn, the whole of winter, and the beginning of 
spring, yet, in the main, the above observations will 
apply to those periods also. 



Description of an Udometer^ a new Instrument, tcMeh 
shews the Quantity of Rain fallen. 

This instrument is composed of a circular basin, 
made of tin plate or copper, the outer edge of which 
is surrounded by a double inclosure, ibrining a ca- 
nal. An opening is made six lines above ^e bot- 
tom, so that the basin cannot become full of water, 
but all the rain that falls into it runs out through 
this opening, into a receiver placed beneath. Through 
the whole height of this vessel there is a vertical 
slip, covered by a stripe of glass, which closes it 
hermetically, and allows the neieht of the sur&ce 
of the water in the veaseV «ivd ^vL ItA variations, to 
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be seen. A scale, divided into inches and paitB, if 
marked al one aide: and a tube, cbsed by a - -*- 
1 serves for emptjing tiie veasel wlieii it is i' 

water. The baain communicate!, by n closed condj I 
above, with another and a smaller buein, Bunnounted I 
b^ a cyiindriual reservoir, which has likewise a loi^ I 
gitudiual upening, closed bj a piece of glass, in tlw f 
same manner as in the larger basin. At the side » 
scale is marked, which is lengthened in the 
the difterenee of the diameters of this rescr . __ 
of the large baain. This reservoir, wliich is fiileif 
with water before it is put in ita place, being ci 
atructed like the reservoirs which supply oil to I 
wick of an argand lamp, replaces the water wh: 
evaporates irom the large baain, by means of 1 
canal of communication. The eSect of this insti 
ment is as follows :— When it rains, all the water j 
tiiat &Us into the large basin passesinto the receiver 
below, where the quantity of it may be afterwanto I 
meaJiured. When the rain is over, and evaporation | 
be^ns to take place, the water which evaporates 1 
ironi the laree Inisin is immediately replaced by thQ. I 



Colours eonaiilered in Bodiea. 
Beilholst, the celebrated French chembt, remark^ I 
that the three primitive colours in the artsdevelopi^ J 
themselves in tlie bodies of the three miiienil, p™^-* 
toiie, and anitnai kingdoms, by a greater or less — -_ 
Borptioa of oxygen, which combines with the lUCf fl 
terent principles of those bodiea. 

In its natural state, iron is without colour. Tbl 
Brat impression of fire, or the first degree of oxydk 
tion, developes a blue colour ; a second degree Q 
oxydation produces yellow : if the oxydation aug 
nienla, the iron becomes red. The major part « 
taetiUi present similar phenomena. 

Ju iiegetable!., the blue is formed by fetmentatiol^ M 
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that is to say, by a fixfttion of oxygen ; and mo^ 
of these colours are susceptible of passing to red bj 
a greater quantity of oxygen. It is thus that turn- 
sol is reddened by air, and by the action of acids. 

The same colours are seen to develope themselves 
in animalsy by the combination of oxygen. When 
meat putrefies, the first degree of oxydation de- 
cides the blue colour ; the red colour soon succeeds 
it, as the oxygenation augments. This phenomenon 
is very perceptibly manifest in the preparation of 
cheeses, which are covered fiirst with a blue mould, 
that afterwards becomes red. 

Lastly, the flame of burning bodies exhibits the 
same phenomena. It is blue when the combustion 
of oxygen is slow, red when it is stronger, and white 
when Uie oxygenation is complete. It would seem 
that the maximum of oxydation determines the re- 
flection of rays of everv kind, in the same propor- 
tions as subsist in solar light. 



An easy method of comparing the Time indiatted by 
any number of Chronometers^ with the given time at 
a certain Season, 

Let a transit instrument, or even a sextant with 
an artificial horizon, be established in a conspicuous 
situation on shore, where a clock can always be re- 
gulated to true time : then provide a powerfiil ar- 
gand's lamp, with a shutter, so as to be able, to 
darken the lamp instantaneously. A few minutes 
before a certain nour in the evening, notice heang 
previously given to the ships, let the lamp be light- 
ed, and at tne proper instant of time let it be dark-, 
ened : this may be repeated several times, at short 
known intervals. Then the errors of every chrono- 
meter on board of all the ships from which the lamp 
can be seen are immediately found. After a certain 
number of days, let the same be repeated, when the 
daily ship rates will be given, since they are only 
the differences pf those errors, divided by thenuin- 
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ber of days elapsed between the two acts of obser- 
vations. No objection can be made ^om the chro- 
nometer bein^ generally below deck, as one person 
miffht have his eye upon it, and another immedi- 
ately above him on the upper deck might give a 
stamp with his foot the instant the lamp is dark- 
ened. 



The Wheel Barometer in the form of a Syphon. 

A small float of iron or glass rests on the exterior 
surface of the mercury, suspended by a slender 
thread, passed round a small wheel, or cylindrical 
axis, that carries the index. By thiis construction, 
the variation of the height of the mercurial column 
is reduced to half the ordinary measure, yet the 
circumference traversed, by the needle is greatly 
augmented. 



Artificial Cold, 

The greatest artificial cold that has yet been 
produced, was effected by the mixture of diluted 
sulphuric acid with snow, which sunk Fahrenheit's 
thermometer to 91<^9 or 123o below the freezing 
point. 



Neutraiixaiion of the. Attraction of the Ship^s Iron^ 
usuqllt/ cetlM Deviation. 

Place the centre of a small circular iron plate in 
the line of no attraction (of the ship^s iron), and at a 
proper distance behind and below the pivot of the 
compass needle, (which must be ascertained and 
fixed before the ship leaves port), and the needle 
will not only remain active and vigorous in the polar 
regions, but will continue to pomt to the correct 
magnetic meridian, uninfluenced by the attraction 
of the ship's iron in every part of tlie world. 



Sponlanecui CombustiBH. 

is of s|>oQtatieous eombuition of 



independent of any eitemul a^ent to whicb Uk 
commencement of tbc combustian could be attri- 
buted. These instancei have alwajs occurred to 
temalea addicted to spirituoua liquors. 



Safest Sitimlioii during a Thwnder Slorm, 

The safcBt ^tuition durine & thundei-storm a 

cellar ; i'ot when a person ia below the surisce ofllw 



earth, the tightnine must BtiUe it before it ran 
apprehensive of lightning to sit in the middle of a 



reach him, and will of course, in all urobability, b 
" " ';lin advises person 



expended oil it. Br. Friuiklin 

■ sive of lightninp to sit ii 

t under a metal luatre, or any other ei 
' ■ ' - • ■■ - upon another chair. _. 
. ) lay two or three fcedi 
middle oftbe room, and foliHlw 
them double, to place the chairs upon them. X 
hammock suspended bj silk cords would be an im- 
provement upon this apparatus. Persons in fields 
should prefer the ojien parts to the virinity uf trees. 
&c. Tne distance of a thunder storm, and cooae- 
quentiv the danger, is not dilllcutt to be estimaUd- 
As Uglit travels at the rate of 73,420 leagues in t 
second nf time, its efiecta may be considered ss 
instantaneous within anymoderatedistanee, Sound, 
on the contrary, is transmitted only at the rale of 
1,142 teet, or about 3)t0 ^arda, in a second. By 
accurately observing theretore the time whiiji inter- 
venes between the flash aiul the noise of thunder 
which follows it, a very near calculation nuy be 
made of its distance, and I know no better mtiaa 
of removing apprcheusiona. 
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BeauHful Eiectruml Experiment. 

Take some oxalate of lime, obtained by precipita- 
tion, well washed, and dried in a weagewood^s 
basin at a temperature of 300«, until so dry as not 
to render a cold glass plate, placed over it, dim. 
Stir it with a-platina spatula ; in a few moments, by 
friction against the metal, it will become so strongly 
electrical, that it cannot be collected together, but 
wiU fly about the dish whenever it is moved, and 
over its sides into the sand-bath. It requires some 
little stirring before the particles of the powder are 
all of them sufficiently electrical to produce this 
effect. 



Amtiiing Explosion, 

There is A tree growing in America, which they 
call the Devil's tree ; its fruit, in a state of matu- 
rity, is elastic, and when dried by the heat of the 
sun, noisily splits, and bursts forth its grains. To 
this sport of nature, the tree owes its name; for, at 
the moment of bursting, the effect of a piece of 
artillery is produced, the noise of which succeeds 
rapidly, and is heard tolerably far offl If its fruit 
be transplanted, before it is ripe, to a dry place, 
or exposed on a chimney-piece to a gentle heat, it 
will nave the same effect, and produce the same 
phenomenon. 



New mode of securing Anatomical Preparations, 

I>r. Macartney, of the University of Dublin, has 
employed a thin plate of Indian rubber as a covering 
for preiiaration jars, in place of the former laborious 
and offensive* one, by means of putrid-bladder, sheet- 
lead, &.C. It is essential, that the Indian rubber 
should be painted or varnished; after which, not 
the slightest evaporation of the spirits takfi^ ^la.<:&. 
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The material, by its elasticity, adapts itself to Uu 
variations in the volume of the contents of the jai 
firom different temperatures, and this xemovcs the 
principal cause of the escape of the spirits. It ii 
probable, that leather coated with Indian rubber^ 
and painted, would answer as wdl as tbe rubhia 
itself by which the expense would be greatlj 
diminished. 



^»^i%«»»j»^^^» 



Sir WUliam HerichePs Teleaeope* 

. The speculum of Sir MTilliam Herscbel*s 41^ 6d 
telescope was 49^ inches in diameter, 31 inches ii 
thickness, and weighed when newly cast 2118 ppundi 
It magnified 6460 times, and was completed on tbc 
27th August, 1789. 

Light and Heai on the Pkmetarff Rodiea, 

The following Table exhibits the relative hiten- 
sities of light and heat at the different planets, and 
the apparent diameter of the sun seen from them. 



Planet!. 


IntendtiM of 
Light aad Heat. 


Apparent 

Diameter 

aftheSmk 


Mercury ••••.<•• 


6.25 


80' 


Venus 


2.04 


45.7 




Earth 


1 


32 




]Vf ars ••••••..•• 


0.44375 


21.33 




Jupiter 


0.036875 


6.15 


Saturn . . • • • 


0.01106 


3.37 




Georgian ••.... 


04)0276 


1.64 



Deieriplian of Monoeliords. 

Monochords are pecuUar in having dim airing o( 
as the name impoitB. 

The beat contrived monochords are those . _ 
Stanhope and Mr. Attwood. In the Stuihope 
nocbord, the peculiarities are these ; 

1st. The wire is made of steel, which does not 
keep continuRlly leDgtheniii)^, like hnus or iron. 

2al]r. The whole wire forms one straight horizon- 
tal tine, so that the moreshle bridge can be mnred 
without altering the tension (if the wire, which is 
not the case when the wire pulls downwards on the 
bridileB. 

Sdly. The ends of the wire are not twisted round 
the two stout steel pins that keep it 9tretche<l ; hut 
each end of the wire is soft soldered in a long groove 
fbnoed in a iiiece of steel, which goet over the cor- 
responding pin. 

4thlv. One of these steel ping isetrongl^ ^tened 
bj a brBBS slider, which is moved by meana of a 
acreir with very fine threads; this screw havine a 
Uive micrometer head minutely divided on its ed^, 
and ft corresponding noniiw, whence the tension of 
■' wire tnay he very exactly adjusted. 

thly. A slider is fixed ncro-ss the top of the j 
moveable bridge, and is moved by means of anob 1 
ther screw with very fine threads. I 

Cthly. The slider is adjusted to the steel rod or 
scale, by mesiia of mechanical contact against pro- 
jecting pieces of steel, linply fixed on Chat steel 
scale, at the respective distances specified in the 
menochord table. 

Vthlj. Each bridge carries a metallic finger, which 
keeps the wire close to the top of such bridge, while 
the remaindet of the wire is made to vibrate. 

Sthlj. The vihrations of the wire are produce<l 
by t«uching it with a piece of cork with the same 
elastic force, and alwavs at the distance of one inch 
from the Immoveable bridge. 

In Mr. AtwDod's apparatus, the «,W69,taiv^» ^' 



1 
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ticaliy, its tension being regulated by a weight sus- 
pended at its lower extremity, a little below the 
place where the string comes in contact with a fixed 
pulley ; the length of the string is terminated at 
top by a horizontal edge : the other point of termi- 
nation, which, in the common monochords, as well 
as in many musical instruments, and - in the Stan- 
hope monochord, is a bridge over which the string 
is stretched, is in this construction effected by two 
steel edges vertically placed, that are capable of 
approachmg, or of reckling from one anotner, like 
tne cheeks of a vice ; these, being fixed on a firame 
worked by micrometer screws, can be ea£d]y moved 
in a vertical direction, so as to alter the length of 
the string in any desired proportion : these edges 
are separated occasionally by a spring, in order to 
let the string pass freely through, when its length 
is altered, and are closed again so as to press the 
strings lightly when that fength is properly ad- 
justed. 

By means of this construction, the alteration of 
the tending force, by the application of bridges, &c. 
is wholly avoided. 

The scale placed under the string of this mono- 
chord is divided into 100 equal parts, and each of 
these by a micrometer screw into 1000 equal parts; 
■so that, by the aid of a microscope, and a proper 
index, the length of a given part of the string ma? 
be adjusted on the monochord true to the T^^^sth 
part of its whole len^h. 

It will be seen that the Stanhope monochord, 
though very ingeniously constructed, is, in some 
respects, inferior to the monochord contrived by 
Mr. Atwood. 



The Rainbow, 



Light, which embellishes with so much magnifi- 
cence a pure and serene sky, by means of the mnu- 
nierable stars that are spread over it, sometimes, in 
-a dark and ^ cloudy sky, eiL\nL\iv\» «a. ^vroaaaaent^ that. 
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by the pomp, 'splendour, and variety of its colours, 
seems to attract the attention of every eye that has 
an opportunity of beholding it. In this short de- 
scription, the reader will readily recognise the rain- 
bow. We know this phenomenon never takes place 
but when a cloud opposed to the sun dissolves in 
rain ; from which it rollows, that, to observe this 
spectacle, the back of the spectator must be turned 
towards the sun. There is, likewise, though not 
always distinctly visible, a secondary, or much 
fidnter rainbow, investing the former at some dis- 
tance. This beauti&l phenomenon has engaged the 
attention of persons in all ages, but the cause of it 
could not be ascertained tul the discoveries con- 
cerning the division of the rays of light into their 
primary colours were made. 

The doctrine of the different refrangibility'of 
light enables us to give a reason for the size of a 
bow of each particuhir colour. The following are 
the SblcIs upon which the phenomena depend. 

Ist. When the rays or the sun fall upon a drop 
of rain, and enter into it, some of them, after one 
reflection and two refractions, may come to the eye 
of the spectator, who has his back turned towards 
the sun, and his &ce towards the rain. Of the rays 
reflected frx)m a drop of rain coming to the eye, 
those are called effectual which can excite a sensa- 
tion ; and they will not be effectual, when they 
come out of a drop of rain, unless they are parallel 
and contiguous. 

When the sun shines upon' the drops of rain as 
they are falling, the rays that come from those drops 
to the eye of the spectator, after one reflexit)n and 
two refractions, produce the primary rainbow, which 
is never larger tnan a semi-arcle. 

When the sun shines upon the drops of rain as 
they are falling, the rays that come from these drdps 
to the eye of the spectator, after two reflexions and 
two refractions, produce the secondary rainbow. 
The colours of the secondary rainbow are feinter 
thim those of the primary rainbow ^ and «te x«cv^\ 

T 
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retlection same rajs pass out of the drop of ra 
withaut being reflected, so that the more tirequenttr 
the raja are retlected, the fewer of them are left to 
excite a sensatioD ia the eje ; therefore, the coloun 
of the secondary bov are produceil by few^ njt, 
and, consequently, will be fainter thau Ibe ct' — 
of the primary bavi. 

In the primary bow, reckoning from the outride, 
the colours are ranged in the following order.i led, 
orange, yellow, green, blue, indigo, violet. But in 
the secondary how, reckoning from the outsiile, the 
colours are reversed, and are ranged : violet, indioo, 
blue, green, yellow, orange, and red. So tlut rae 
red, H^ich Is the outermost, or highest colour in the 
primary bow, is the innemiosC, or lowest colour id 
the secondary one. If the space occujued by ill 
the coloured rays be divided mlo 360 equal parts, 
the red will occupy 46 of them, the orange 27, the 
yellow 48, the f^ea CO, the blue GO, the mdigo 10, 
and the violet fio, as shewn by the diagram. Fig. 31. 

An experiment representing the phenomenon uf 
the rainbow, consists in suspending a glass globe, 
filled with water, in a situation in which it u ex- 
posed to the aun, and moving it up and down in 
such a manner that the angles formed by the inci- 
dent and emeri^t rays vary from 40= to about 61". 
And in this gfabe the colours arc observed to painl 
themselves successively in the nriler in wfaidi ibej 
present tbemscJves in the clobules of rain. 

From tbe explanation thus given of the rainbuv. 
it is ea;y to account &r several effects, which are m 
many copies, as it mere, of this magnificent picturf- 
We aucceei! in the artificial imitation of it. hi 
throwing water into the air, so as to scatter it, turn- 
ing our back to the sun. We oHeu perceive iL» 
colours in a jctcPeau; sometimes it is painted on 
the grass when wW wi\li iew, and »- — '■ 
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mixes its tints with the flowers that embellish the 
fi^ds. 

A lunar bow will be formed by rajs from the 
moon^ effected bj drops of rais ; but as its light is 
very fiiint in comparison with that of the sun» such 
a bow will very seldom be seen, and the colours of 
it, when seen, very &int and dim. 

Pleasing OpHoal Appearances. 

1. If a soap-bubble be blown up, and set under a 
fflass, so that the motion of the air may not affect 
ft, «s the wat^ glides down the sides, and the t<^ 
grows thinner, several colours will successively ap- 
pear at the top, and qiread themselves from thence 
in rings down the sides of the bubble^ tiU they va.- 
nish in the same order in which they appeared. At 
length a black spot appears at the top, and spreads 
till the bubble bursts. 

'2. If a piece of plain polished glass be {ilaced 
upon- the object-glass of a telescope, and the mter- 
iral between them be filled up with water, as the 

f lasses are pressed together, the same colours arise 
t the point of cont^t, and spread themselves in 
circular rings round that point m the same order as 
in the soap<-Dubble. 

3. A convex and concave lens, of nearlv the same 
curvature, being pressed closely together, exhibit 
rings of clours am>ut the points where they touch. 
Between the colours there are dark rinffs, and, when 
the glasses are very much compressea, the central 
spot 18 dark. . > . . . 

4. Two peces of plate glass, wiped dean, and 
rubbed together, will soon adhere with considerable 
ferce, and exhibit various changes of colours. 

To render visible the opposite Currents in which Fluids 
are thrown, while they change their Temperature, 

Fill a common eight-ounce phial, or cylindrical 
jglass jar, about two mches or moie m d&dxsv&Xist^^s^^ 
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five or six inches long, with cold water, and difl^ise 
through it a small portion of pulverised amber: let 
the phial of water be immersed into a tumbler, 
containing hot 'water: this being done, two cur- 
rents, going in different directions, will be observed 
in the inner vessel, the one ascending, the other 
descendinfj^ ; that is to say, the minute particles of 
amber, which were difiused through the fluid, and 
were at rest before the heat was applied to the water 
in the inner vessel, will be seen m motion ; those 
particles that are situated towards the sides of the 
glass, or which are nearest to the source of heat, will 
move upwards, whilst those that are in the centre 
move downwards; and thus two distinct currents 
arejformedin opposite directions. These currents 
gradually diminish in velocity ; and, when the wa- 
ter in the inner vessel has acquired the same tem- 
perature as that in the outer one, the particles of 
amber will a^ain be brought to a state or rest. 

If the position of the two glass vessels be revers- 
ed, namel^r, if the glass containing hot water be 
immersed in a vessel containing cold water, the 
motion of the currents will be ateo reversed : the 
particles next to the sides of the glass are thrown into 
currents, directed downwards, whilst the particles 
in the centre form a current upwards. The equili- 
brium of these two currents will also be restored, 
when the equalization of temperature of the water 
within, and that without, has been effected. 

To render the experiment more decisive, the 
lower part of the water may be coloured by tinc- 
ture or cabbage, or red ink, leaving the upper part 
uncoloured. If heat be then applied to the bottom 
part of the glass, the colourea part of the water 
gradually ascends, and uniformly tinges the whole 



To change a Pack of Cards iifUo various Pictures. 

Take a pack of cards, and paint uiK>n the white 
side of half the pack, any kind of figures, as men, 
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women, birds, flowers, &c. ; then paint the other 
half of ^e cards, on that side on which the spots 
are, in Use same way as the other half; iso^ between 
them: both^ you will have a complete pack of all 
pictures; and when you perform this trick, you 
must shew the cards but half way. 

To let Twenty Persons draw Twenty Cardsy and to 
make each draw the 8afne» 

Let any person draw a card from a pack, and put 
it in the pjack again, but where you know where to 
find it again ; shuffle the cards, as before directed; 
then let another person draw a card, and be sure he 
takes the same the other did ; proceed in the same 
^ay witii all the persons but the last, who is to 
draw another card, which also return to the pack, 
an4 shuffle till you have brought both the cards 
together. Then, shewing the last card to the com- 
pany, the other will shew the trick. 



To name several Cards which Two Persons have drawn 

from a P(idt. 

Divide^ a {^miet pack into two ^arts by a long 
•^rd ; let the first part contain a qumt to a king in 
^Ubs and spades, the four eiehts, the ten. of dia- 
monds, and t^i of hearts^ and fet the other part con- 
tain the two quart miyors in liearts and cuamonds, 
the four sevens and the four nines. The cards. may 
be divided in any other way that is easy to be re- 
membered. 

Then shuffle the cards, but be careful not to dis- 
place any of those cards of the last part which are 
under the long card : you then cut at that card, and 
leave the pack in two parts ; next, present the first 
of these parts to a person, and tell him to draw two 
- or three cards, and place the remainder on the table ; 
-you present the second patcel m Viilte t$saxsofc> \» 

T 2 
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another, then having dexterously placed tne canb 
drawn hy the first person in the second parcel, and 
those drawn by the second person in the nrst parcel, 
you shuffle the cards, observing not to displace anjr 
but the upper cards : then spreading the cards on 
the table, you name those that each person drew, 
which you may very easily do, by observing the 
cards that are dianged in eaich parceL 



To make a Card Jump out of the Paek^ and run on the 

Table, 

Take a pack of cards and let any one draw any 
card they please ; put it into the pack, so that you 
may know where to find it at pleasure. Put a small 
piece of wax under your thumb-nail, to which fiisten 
a hair, and the other end of the hair to the card ; 
spread the cards open on the table, and desire the 
one chosen to jump out, which^ you may r&ulily 
cause it to do by means of the hair. 



«/%«/%«/W%«/% 



How to tell a Person any Card he thinks qf, and to con- 

vey it irUo a Nut* 

Take a nut, in which bum a hole with a hot bod- 
kin^ and with a needle break and extract the kemeL 
Write the name of a card on a piece of thin paper, 
and roll it up hard, and put it m the nut, stop the 
hole with wax, which rub over with a little dust 
that the puncture may not be perceived, then let 
some one draw a card ; you must take care it be that 
which is written on the paper ; desire him to break 
the nut, in which be will nnd the name of the card 
he has drawn. 



To shuffle Cards in such a manner y as always to keep one 
certain Card at the Bottom. 

In shufHing, let the bottom card be always a little 
betbre, or^ which is best, a YLV\\ft>a^wl all the rest 
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of the cards ; . put it a little beyond the rest before,' 
right over your, fore finger, or else, which is the 
best, a little behind the rest, so that the little finger 
of the left hand may slip up and meet with it ; at 
the first, shufile as thidi: as you can ; and, at last, 
throw upon the board the bottom card, with as many 
more as you would preserve for any purpose, a little 
before or a little behind the rest ; and be sure to let 
your fore finger, if the pack be laid before, or yout 
little finger, if the pack be laid behind,, always 
creep up to meet with the bottom card ; and when 
you feel it, you may there hold till you have shuf^ 
Bed over again ; which being done, the card which 
was first at the bottom will come there again : hav- 
ing perfected yourself in this manner of shufiiing, 
you may accomplish any thing you please with packs 
of ten, twelve, or twenty cards, always leaving it at 
the bottom, however frequently you> may iSiuffle 
them. 

HydromcUic Temple. 

The following is an account of a very elegant op- 
tical toy, or hydromatic temple. See Fig. 30. 

Let us suppose two vessels, the uppermost filled 
with water, and sustained by t^ro Uttle pillars, one of 
which is hollow, and furnished with a cock, e. Let 
the other vessel be divided by a partition into two 
parts ; the lower of which may be opened, or closed, 
by means of a cock at cf . ^ 

Upon the partition place an image, a, which the 
spectator at /, cannot see, by a direct ray/, g. If 
now the cock, e, be opened, the water descending 
into the cavity, beneath the ray, will be refiracted 
from the peraendicular ; so that the spectator will 
now see the object by the refracted ray. And again 
shutting the cock, e, and opening the other, d^ the 
water will descend into the lower cavity ; whence 
the re&action ceasing, no rays will now come fro^i 
the object to the. eye; but by sUvvlViu^ \)aft c,viO«.^ ^^ 
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aflain, and opening the other, e, the water will fiU 
the cavity again, and bring the olgect in sight a£reBh. 



Artificial Halos. 

The coloured rings, or halos, which are often seen 
surrounding the moon and sun, are occasioned by 
very thin vapour diffused through the atmosphere. 
The^r are supposed chiefly to encircle the mocn; 
but, in this cumate, hardly a day passes with ligiit 
fleckered clouds, when, at least, portions of halos may 
not be perceived near the sun. It is ooXy necesaarf 
to remove the glare of light whidi makes the deh- 
cate colours appear white. Thus, if we examine 
the reflexion m>m a smooth sur&ce of water, we 
shall perceive that the sun gilds the fleecy clouds 
with segments of beautiful coloured rings. This 
efiect is still more distinctly seen, if the rays from a 
hazy or mottled sky be received upon a sheet of 
white paper, held he^ae a small hole in the window- 
shutter of a dark room. But even when the sun 
shines from an azure firmament, circles of the rich- 
est tints may be produced by experiment. Holding^a 
hot poker below, and a little beiore the small hole in 
the shutter, throw a few drops of water upon, and the 
sun will be painted on - the paper like the glowing; 
radiations of the passion flower. The appeanmce is 
exactly similar to what the traveller, in awakeidng 
from a short slumber, percdvesin a winter's monai- 
ing, on opening his wearied eyes to a bun^ng tandle, 
concentnc rings of violet, green, yellow, and red. 
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JSeaiUiful EiepmmerU, 

It is easy to imitate and examine a most remark- 
able optical deception of horizontal refraction, by 
means of a square parallelopiped composed of pkte 
^lass. Having fllled the half of this with cold water, 
let hot water be gently poured over it, and the 
cover placed upon the top. On standing a few -feet 
heidna the paTaiieloa^V^^ «xi^ Uioking at distant 



obja:tG tliriiu^ti ihe stratum where tiie liut and I'olil 
water have lii^cume blended, Ihe dnubl^ uiul inverted 
images will lor a short time be clearly jieteeived. 
But a more durable effect a obtained, b; Hlling one- 
third of the f^lass case, aa represented in ^i^. 32, 
with syrup, or a atrouir solution of white aufpir, uiu- 
ther third with distilled wat«r, and the rest with 
pure alcaliol. A. mutual penetration slowly takes 

{lace between the contermmous surfaces of the alco- 
ol A, and the water B. and between this and the 
syrup C, and slier the lapse oF perhaps two or three 
days, the blending spaces become suniciently broad 
for observation. The appearances then are such aa 
those exhibited. 



P/uaplmria Tapers. 
Take a glass tube about four inches long, and one 
or two lines in the bore, closed at one end j intro- 
duce into it a few grains ofphosohorus, previously 
dried on lilotting paper. When tliis has been done, 

5ut a small taper, the extremity of which has been 
epiived of wax, into the tube, taking cure that the 
end of the taper freed from the wax touches the 
phosphorus. Then seal the o]ien end of the tube 
hermetically, and plunge the extremity into hot 
water, which will cause the phosphorus to melt and 
affix itself to the cotton of the wax taper. A line 
may then be drawn, by means of a diamond, or tile, 
at one end of the tube. To use these tapers, the 
tube must be broken at the marked line; and, when 
the taper is drawn out, it takes fire and burns 
Tapidly. 



To imilale Ike lunano'ia Appearance of the Lunar Due. 
Introdiice a few pieces of phosphorus of the si/e 
of a pea, into a hollow glass ball of tiiree or four 
inches in diameter, and liaving heateil it to cause the 
pliosphorus to catch lire, keep liwmng. ft« 'Wi. f 



round, till half the inner surface is covered willi 
pboBphonjs. When the inflaminBtion has cewrii 
there will he left a whitish cniat or lininc, irtid 
in a dark place shines for some considerable tuna 
Gniad stiaces will assume liv duress an obscui«» 
jiKCt, while circalar spots frequently int ' 

"■nil yet glow with a nvid lustre. 






PhotjJioreicmut produced bff Meal. 
■oatsely pulverized iiuor spar; sprioUciL 
esa, on the surface of a [ive--sh(ivel heitd 
ilneas ; it will shine with a beMlUft^ pW 
phorescent light, and the tihovel will appear, fbm few 
seconds, as if spiinkled over with gems. To exhildl 
the luminous propertj of fluor spar in the greatcrt 
perfection, let some oil be heated in a Florence fltii 
till it nearly boil£, and drop into it, }n^uiiUy, pnl- 
verizeil BuoT spar ; the moment the latter toiuba 
the hot oil, a bncht flash of light la emitted, abicfa 
Diuy be renewed by a tiesh admixture of fluQr ma, 
and by shaking the vessel. The variety uf ^^ 
Bpar, which is of a puiple blue colour, and wlUA 
when scraped or atruck, emits a fetid bilumiDOW 
odour, is more phosphorescent by heat than ai^ 
other variety of tnis mineral. 

The Portable Diorama. 
The insenious and beautiful invention of llie 
Portable Diorama is a most instructive and delicht- 
iiil production of art, capable of atTordiiig ^dW 
and refined amusement to alt ranks and aoea. A nnt 
box contains a series of transparent views, abbej 
ruins, sea-pieces, various landscapes, &c., wlucll fil 
into a alisht wooden trame. There is also a numtet 
of aim 03(111 eric and other effects produced by havinn 
similar transparencies painted in clouds, with arajib 
bow, with a raoon, or merely plain pieces of alk, rf 
crimson, yellow, &c. ; any of which, being pjaixd 
behind the firat-mentiouelTie™s,V«ni QCJSKvnuUr 



i sunset, inounli^rht, Sic. &c., mid paiify the Bpecl 
; with thu moat charming; and picturesque [Hian 
', OliJectB seem to ttte novel poaitions, and the er 
I Bceaea have ail their relations varied &oni tem^ 
to protbund repose. It U realiy diflicult to iouif^na 
without seciag them, how mutecials so iitiiniposin| 
in their forma tihoiilil be nuule to convey ai 
gratification to the mind. 



Coral lalandi. 



thdr , 



The coral-making anim^ do ni 
labours at the estreoie depth of the m 
rocky aboals, the Hummita of aub-marine mountoimij 
round which they form a united chain, irreeolar ia 
shape, but generally approaching more or tess to «,' 
<^rcle. The outer ledge of the reef exposed to th^fl 
surf of the sea is the first that shews itself abov^f 
wat«r; in process of time it becomes indurated* fl 
breaks, and crumbles by the acUon of the sea, and n I 
lensth fbrnifl a barrier, within the sloping aides of jl 
whi(^ the livinc animals are seen carryliiD on theta V 
operations. Thuae observed by Chamiao, (the natua I 
ralial with Lieut. Kotsebue,) were the iubipor* J 
musica, millepora, ciElurea, abstichupoia, and van* \ 
duii kinds of polypi. As soon as the ledge has reached I 
such a height that it reniuns almost dryatlowif 
water, the coral insects leave olf building any higheni 4 

Coral reetit rise almost pcrgiendicuUrly ou tb« J 
windward aide, aometlmcs fi-oni the ilepth of SW I 
fathoms. 



Steam-Gun Experimenls. 
At length thia fon^idable weapon, deatined, if J 
ultimately adopted, to rhao^e the wJiolc system at ^ 
modem wartare, has been bo perfected by irr. Per 
kinsi that the effects of its projectile power, from 
mulket bore, and with a lead baU oS tive v — 



weight, may be ftilly judged. A trial was lateli 
made at Mr. Perldna's manufectory in the lU^nl> 
Park, before the IJuke of Wellington nnd Slaff. 
together with the field ofHcera of the eu^neers and 
artiUecy from Woolwich, most competent to judge 
from their si^ientiiic knuwledf^e. Some prepantnr;! 
eKperimentH having been made, about the bouriif 
nine, b. f"-, Mr. Perkins commenced liis disdurf^ 
aeparatelj, but at short intervals, against an iron 
target, at the (iistante of thirty-flye yards, bdng 
the utmost length the court.yard of the maiiulk- 
tory would admit. The bullets were rendered per- 
fectly ilat with the lowest pressure employed; lad. 
on increasins it, they were shivered to sniaU joeoM 
Twelve one-mch deal planks, tramed in Krooves an 
Inch apart, were then opposed to the gan, at the 
same distance, and the ball passed throui^h eleven 
of them. It was also discharged at a block uf wood, 
against which the utmost Ibroe of ^inpuwder had 
projected bullets, and it was found equad to all tlul 
gvmpowder could do. Musket-balls were also Bcnl 
through an iron plate one-fourth of an inch MA, 
on which the utmost force of gunpowder had been 
tried, while that of the steam was not half so bl^ 
as it was possible to cany it. The presaure uwd 
was about 900 lbs. to the stjuare inch, or ttn atmos- 
pheres, while It might be carried as high as IIW 
atmospheres with pertect safety. Hitherto, steam 
has shewn its equality with gunpowder in tbree. 
and at 100 times lesa expense. For example, )t 
would require S6D mue Let -discharges to project tlie 
same number of balls as the steam-gun at a alow 
rate, say 250 discharges per minute, or 15,000 per 
hour, which would demand 15,000 cbarees of pow- 
der every hour. The steam-gun would do Ihiswitb 
five bushels of coals. The diflerence of cost of 
15,1)00 charges of powder and five bushela of cotls 
is easily calculated. It next became needlill l« 
shew wherein this terrible weapon of deatruction 
left all tfaat gunoowder would do far beyond com- 
pelition. To disc\iargc rwrV V*W,a"nt>^^et bill 



!1T 

been filled with them, and they vere dropped, ona 
bj one, into a barrel at the breech, as quick as the 
hand could move a small winch. This vinch, with 
its valve, was now unscrewed, and the barrel com. 
municated irith the steam through an apparatus 
resembling the nave of a wheel, into which it was 
screwed. A tube, projecting like a single spoke, WB3 
screwed into thia nave, (numerous radii of the same 
kind were shewn in a model applied to one nave, so 
that in one revolution each would stand in turn 
perpendicularly over the gun :) close lo the guu it 
had a valve, above which were liftj-two musket- 
lialls, aiid a Kcrew clonng the oridce of the tube at 

the top. This tube being "'" ' — """ ' ' 

lets, on openins the vslve, t' 
' own eravitv, and were projci.»^, mie uj uuc, ai. m- 
' tervala hareljr perceptible to the senses, at the rate 
of 1000 per minute. The roar of the dischlrye 
I regembled that of the loudest thunder; and the 
I contents of one tube discharged in three or four 
seconds, alfbrded the most awAll evidence of the 
I>ower of thia '■ mighty fluid" that imagination cnn 
conceive. After a discharge or two of this kind, at 
the target, in which the halls were ahivered to 
atoms, and the ground strewed with their ft^K- 
ments, a plank of ileal, about two feet wide, placed 
horizontally against a brick wall, was fired at, 
giving the gun a tHfling lateral motion at Ihe same 
time. The bullets prorated the board from end 
to end, regularlv, at a few inches only apart from 
each other, and with astonialiing regularitv, the 
gun being capable of motion, like the pijie of a fire 
engine, in any direction. Thus, one musket-bore 
barrel would, in a second or two, annihilate a com. 
panv of infantry opposed to it in line, and dis. 
charge nearly three times as many balls at once, as 
a company of ninety men could do with muskets 
previously loaded : — to recharge their pieces before 
such a weapon, would be impossible. Wliat, then, 
could not fifty such runs effect; the astonishlDe 
jpreeisinn with wiiieh trie balU are ■{iTMietVei., «»Si. 
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hitting wttbln aa inch of its predecessor, was exem- 
plified by B disebarge against a brick wail, 18 inthn 
thiek. One discliirge literally duff out a tol* 
nearlj a toot in diametfr, half througb it> eotitc 
thickness, and this with common teail balls Milri 
iron ones would have gone through it. A laudable 
anxiety has been cUaplBveil by gDvemment to anil 
itself of this tremendous applicatioa of steam, and 
we may now rest assured it will not be lest. Td 
ateam cannon In a field of battle would be more 
than equal to 200 on the present system, and a xa- 
sel of only six eym would be rendered more thu 
a match iiir a 14. Of 600 balls fired every miauU 
&om one of these guns, if only one out of Iwentj 
were to reach the nuark, ten of such guns would 
destroy 150,000 men daily. Unfortunately, it re- 
quires something more than individual property 
lo try the discovely on a larce scnle. Mr. Pes- 
kina should be employed to mrect other expeo- 
nientB, and perfect his invention upon the public 
account, tor it is easy to see that this use of Btean 
is yet but in its infancy, giant as it is : and that tbe 
expenses of enlar)^ experiments are more tku 
pnvate property can be expected to sacrifice. 

The adoption of the most destructive implementi 
possible in nar, will be most friendly to humuiity, 
by shortening its duration. Offensive war will pro. 
tit much less than defensive. A fort may be <n*dc 
impregnable against an attacking force : and t 
breach (could such a thine be made under tlw te 
of steam artillery,) could not be stormed. It.ll 
impossible to foresee what changes this diwvraf 
may not etiect in the history of nations. , 



Pnductum of lee. 

A chemist at Caen has discovered a vexj conij' 

it method of obtiuning ice at every bwwm, It 

_.,-ists in mixing, in a small cask, five poundi of 

fulpbate of snda puUerizcd, with four poundi of 
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lulpburic acid, at 3S desreea. The compo^tion U 
capable of quickly fteezing water. This freezinj; 
would inevitably take place at once, if large quanti- 
ties were used; hut in caaea in which only such 
quantities aa those above-mentioned are employed, 
ttte vessels necessarily parting; with a large portion 
of their caloric to the bodies which they contain, 
the mixture must be made three times before the 
production of ice can be insured. 



Improved Galmnie Battery. I 

A considerable improvement in the mode of fbrrai ' 
ing the troughs of a galvanic battery has been made 
by Mr. Hart, of Glasgow ; in order to illustrate 
which, it will he desirable to notice the preceding 
improvements of this interesting and powerful ap. 
paratus. 

The substitution of the galvanic trough, instead 
of the pile of Volta, we owe to Mr. Cruikshanks, 
of Woolwich i but the exciting liquid causes a 
trough, made of wood, to warp, which cracks the 
cetnenc, by which the plates are fixed, and the 
liquid Insinuates itself into the fissures so as to 
destroy the ineulation, and the repair of this defect 
is troublesome. In the Children balterv, porce. 
Mn troughs were employed instead of wooden 
one's ; these, however, are exnenMve, and frtm the 
affinitv of the glazing, for acidulated moisture, it is 
difflcult to keep the upper edges so dry as to render 
the insulation perlect. Dr Wollaston's iuReniaus 
improvement added to the power of the rattery, 
yet did not remove the defect we have noticed. 
But Mr. Hart, after seelne the improvement made 
by Dr. WoUaston, who introduced a counterpart 
of copper to each plate of zinc, determined to add 
sides and bottoms to the double copper plates, so 
that they might form cells of themselves for the 
acidulated liquid ; and copper, he found by experiw^ 
Hwe, was only partially acted u\iim \)^ "Oac e-"^"""-'" 



liquid: iherefiire this BmngemtEnt enaUei) lunU 
duipenae witti ibe uw of Iruughs. 

In a battery ciinamu--l*il in this manner, lb* 
power, measured b^ the amount of gM enjlTti 
t'rum the decomposition nf water, was found coiuldt- 
raiiij superior to that of one on the ranrtructiM 
prapoaed bj Dr Wullaston : and the augmenUInn 
of poirer Mr. Hart attributes entirely to the iiuu- 
lation being more perfect in his arrangement. 



Eiperimenii in Opiiea. 
Dr. Brgicslcr, oa the Poaeri of the Ege. 
If we look on a narrow slip of white p^ier plKCl 
upon a black or a coloured ground, it will Mm 
appear to vanish, however long and &tteati*«ljr «t 
view it. But if the e.ve be lixed ste&dily upm *at 
object within two or three inches of the paper, ■• 
as to see it only iniUreall!/., or b^ iiblir(ue nnon, the 
slip of pap«r will occamonally disappear, as if it hid 
been removed entirely from the ground, the coloui 
of the ground extenmne itself over the port of tbe 
retina occupied by the imw^ of the slip of paper- 
If the object seen indirectly be a black stripe on ■ 
white ground, it vanishes in a similar manner : <in)< 
what Is still more remarkable, the same (ihenoiBHu 
oC disappearance take place whether the object be 
viewed with one orwith both eyes. When the indiml 
object U luminous, like a candle, it never vanishes 
entiretv, unless it be placed at a great distance ; but 
it swells and contract and is surrounded by a faalo 
nf nebulous light, so that the excitenieut muit 
extend itself to contiguous portions of the tetiHt 
which are not influenced bv the Light itselC If we 
place two candles at the diitsnce of abuut eight or 
ten feet from the eye. and about twelve inches tnta 
each other, and view the one directly, and the other 
indbectlv. the indirect image will be encircled with 
a bright' ring of yellow light, and the I: ' ' ■ " "" 
uritbin the ruig will liave a ?nie \i\Me 



onlr s luve a, 
of Uue li|tit. 



a of yellow, tenoinated by a ]>ortiun 
While performing this experiment, 
and looking steadilj and directly at one of the 
prismatic images of the candle, ut. Brewster was 
surprised to oliserve that the red and green rays 
began to disappear, leaving only yellow and a smul 
portion of blue; and wben the eye was kept im- 
moveable fixed on the same part of the imiu>e, the 
yellow bghl became almost pure white, so that the 
prismatic image was converted into an elongated 
image of white light. If the slip of white paper, 
viewed indirectly with both eyes, be placed so near 
as to be seen double, the rays which proceed from 
it no longer Ml on corresponding points of the re- 
tina. In this case, the two images do not vanish 
■imultaneously, but when the one begins to disap- 
pear the other begins soon aAer it, so that they 
lometimes appear to be invisible at the same time- 
In order to ascertain whether or not the accidental 
colour of an object seen indirectly would remain 
after the object had di&appeared. Dr. Brewster 
placeda rectangular piece of red wafer upon a white 
ground, and having looked steadily at an olfject in 
its vicinity, the wafer disappeared ; and though the 
Hccidenlal colour shewed itself just before the wafer 
had vanished, yet no trace of colour was visible 
afterwards. 

The insensibility of the retina to indirect ini- 

Eressions has a singular counterpart in ita insensibi- 
ty to the direct impression of attenuated light. 
When the eye ia steadily directed to objects illumi. 
nat«d by a teeble gleam or light, it is thrown into a 
condition nearly as painfiil oa that which arises from 
an excess of splendour. A sort of remission takes 
place in the conveyance of the impressions along the 
nervous membrane : the object actually disappears, 
and the eye is agitated by the recurrence of excite- 
ments which are too feeble for the perfurmince of 
its fimctionij. If the eye had, under such a twilight. 



been making uuavulinK etforts to read, or to exiniitic 
a minute ubject, tbe psin which it suAera wouU 
admit of an easy explanattun ; but, in the nrraenl 
case, it it the passive Tecipient of attenuateii lijlbt; 
anil the un^aHinesa whkb it experiences can iiiie 
only Iron] the recuning railurea in tbe retina to 
transmit iw impreasiims to the optic nerve. Tht 
preceding beta respecting IbeailectionsuftherctiiUi 
while ther thmw considerable light on the funclluii) 
of that membrane, may serve to explain dome of 
those phenomena of the evanescence and re-appe«- 
once of objects, and of the change uf nbupe of uuui- 
mate ubjecta, which have been ascribed, b; Um 
vulgar, to supernatural cdUMS, and, by philosophen. 
to the acting of imuginatiun. If, in a dark lu^l. 
tor example, we iinexpeci«illy ubtoin a glimpae vT 
any object, either in motion or at rest, we are 
naturallT anxious to ascertain what it ia, and uui 
curiosity calls forth all our powers of vision. tUi 
anxiety, however, serves only to baffle ua in all our 
attempts. Excited only by a feeble illi 
the retina is not capable of afTonling - ' 
sight of the abject, and, while we are siriunui|' nu 

Sves to discover its nature, the olyect will cEiitml; 
uapiiear, and will afterwards appear and disappou 
alternately. I'he same pfaenomenon muj be ohw*. 



n day-light by the Konrtsman, when he enitei- 
TOUTS to mark, upon the unvarying beatb. tht 
particular spt where munr ganie baa alighted 



Availing himself of the slightest difierence of lint 
in tbe adjacent heath, he liet'ps iiia eye steadily fixed 
upm it as he advances ; but, whenever the contraK 
or iUumination is feeble, he uniibrmly losea sight 
aF his mark ; and, if the retina is capable of again 
taking it uii,itis imly to lose it again. Dr. Srewstcr 
concludes his intereeling jianer by an espUnatiiH 
of the phenomenon obSCTved by Messrs. llerscbd 
and South, and shews that an expansion of tht 
iniape jccumptmies indirect vision, and, therefore, > 
luminous point, seen indirectly, spreads into a diic 
und acts upon a greaXer puition <a \\teTc\i'n&-. ind. 



he remarks, that the eye cannot correctly ilistinguiuh 
the colours of luminaua points seen unlirectlj. 
And, he adds, if the eiplanation of the phenoniena 
be the correct one, the astronomer may, by direct 
vision, obtain a view of faint stars by re-a<\juBting 
hia eye. -m 

Solar Plioap/iorus. ^M 

1'his name is given to various substances, wbicb,'-! 
when exposed to light, combine with it, and ttmit 
it u^in in the dark. Solar phosphori Hhiue without 
any appreciable production of hi>at. The best aub- 
stance of this kind is known by the name of Canloa'a 
Fhoiplurrus. To prepare this substance, calcine 
oyster-shells in the open £re for half an hour, select 
the whitest and larcreBt pieces, and mix tbcm with 
flowers of sulphur, in the proportion of one part of 
the latter to three parts of the former, pack the 
whole closely into a crucible, put on a cover, and 
heat it pretty strongly for one hour; when the 
crucible has again become quite cold, turn out its 
contents and select the whitest pieces for use. 

The quantity of light which an eight-ounce battle 
full of it gives, when brought into a dark room, alter 
havinjf been exposed for a iew minutes to the sun, 
or day-light, is sullicient to shew the hour by a 
watch, if the eyes have been previously kept shut a 
minute or two. 

Another preparation of this kind, which is known 
by the name of IPiinm'j PAojpAwiu, is thus pr ^ 



Select ovster-shells, the thicker they are the better: 
then taJie most of the iluning coals, but not all of 
them, otf a charcoal fire which is burning briskly, 
strew the shells over the surface, mid replace the 
coals that have been taken uO- In about an iiuur's 
time, take out the calcined shells, observing to 
break them as little as possible; and, after expusiug 
them for a fevr minutes to the light, lliey will b« 
found to have acquired a high degree of nhosglui- 
reseence, flowing in the daife \ft a 'jti') \ic»a^*^ 



manner witb most of the {irismatic cobun. tt u 
aQt, however, absolutely neceuaiy that the ihelb 
ahould he calcineil in the open fire ; for, if they dk 
heated auffldently in a dose crucible, they viil 
exhibit prismatic colours, chiefly blue and necn. 
though not so bright as by the former methiM. If 
tbe calcination is efiected in an iron crucible, ill 
thoee parts of tbe sheila that are ia contact with the 
Hides of tbe crucible will glow with a. red light- 
■Yn .,.^j of inflammable matter, and particularly 



inng theii 
mtly to t 



of the phosphorus: lience it ia, that if shells ti. 
calcined in a cnidble in contact with thin ■phMa of 
■teel, tbe phosphorus thus produced will be niiub 
bri^ter, and of more various colours, tbtn when 
plates of iron ore employed ; Ind, on the other bud, 
if flat pieces of charcoal are made use oC, the 
IntensitT uf the colours, eapecially the blue, green, 
■ltd red, is &r greater then in those priwuccd 
by steel. 



To kindle Spirit of Wine uyitJtoal amtaet qfPirr. 
Pour four or six drachniE of spirii of wine into a 
tea-cup, and add to it ten or lifteeD grains of 
chlorate of potaab. If to this mixture about si 
drachma, by measure, of sulphuric acid be added, it 
buina to bail, a multitude of small fire-balls ijt a. 
Tivid blue colour dart out of the iluid, a""* *'" 
wbole burst* into flame. 



In gases, expansiDn produces cold, and 

heat. A BuJden compression of air pn 

enough to inflame tinder. Tate n small tube, 
of glass or metal, about three-eighths of " '" 

diuneler, and ftur intbes long, securely ^ 

4ne extremity. Tix a bit. of iT\Bi fnof;^ 



ipfS^ 







end of the rammer, then thrust it smartlj' down 
tube, and the heat of the conipresBed "~ ''~~~ 
uontuned will cause the fungus to ignite. 



To maie Hie Torricellian Erperimeiil, or to prepare a 

Barometer^ 

Frocure a slass tube about 33 inches long, with 

an aperture of about a quarter of an inch in diaoie- 

ter i |iour mercuir into it with asmall paper funnel. 



filled with quicksilver. If this id deiteroualj per- 
fonned, no air nill remain in the tube, and it will 
be completely fillnl with quicksilver trom the top 
to within three or four incnei of the quickallver In 
the cup ; Lhia will, however, dei)end on the state of 
the ur at the time of the expeiiment. Should anj 
air remain in the tube, the above operation of in- 
verting tbe tube must be repeated till it is expelled. 
A tube prepared in this manner is a barometer in 
the amplest form ; and if fastened to a &ame with 
an attached scale, and a small box, containing mer< 
curj, instead of the cup, it will be the conunon bs- a 



la-iutration nf the Formaiion f^ Water. ■ 

Fill a jar with oxygen gas, and fill also with hj. 
driven ena a bladder, furnished with a stop-cock, 
ana with a long brass pipe like the letter S, and 
drawn out to a fine point. On pressing the bhulder, 
a stream of gas will issue from the pipe, which maj 
be set fire to, and brought cautiously under the 
iavei'ted jar of oxygen gas. By this intercourse, 
the stream of hydrogen gas will be huint in a con- 
fined portion of oxvgen j^asi by continuing the 
combustion a sufficient time, tbe water will ri^ 
gradually within the Jar. On tbe tiiet in>LYcw«uj.T^ 



of the heat, indeed, i . . 

escape from the jar, which will render it di _ _ . 
aacKrtuin what degree of abaorption actually tite< 
place. But this Iosb maj be prevented by uangi 
Jar with a, neck at the top, to which a cumpTesKd 
bladder is linulj lied. The expanded air, insteid 
of escaping through the water, will now enter the 
bladder at the top; and when the esperiment a 
closed, and the vesselB have cooled, it may be asca- 
tainral, by pressing out the eas from the bladder, 
what quantity of oxygen has oecn consumed. 

By the slaw but continued inliatnmatioQ of hy- 
drogen gas in common air, a sufficient miautity of 
water may be formed to satiaff any one with reipect 
to its composition. This may be done in the fol- 
lowing way : — Fill a bladder, furnished with * stop- 
cock and pipe, with hydrogen gas. Procure * Urge 
glass globe, having openings opposite to each otb^, 
then set fire to the stream of hydrogen gas pasaiiw 
&om the tube, and introduce it into the centre « 
the globe. The combustion may be continued, if 
required, till all the inflammable air is burnt ; and 
drops of water will be observed rumting down the 
tunde of the globe. 



Effeet of Hoi WaUr on Fioaeri. 

' The following &ct is deserving of record, s« in 
interesting addition to what has hitherto been dlt- 



enjoyment of their short-lived beauty, 
rs begin to &de after being kept twenty- 
four hours in water ; a few may be revived by sub. 



:ituting fresh water; but all the most fiigaciout 
(such as the poppy, and perhaps one or two otben 
excepted) may M completely restored by the use of 
hot water, ^or this purpose, place the tloweis in 
Bcalding water, deep enough to cover about one- 
tiiird 0? the lenglb ot Vlie «,ero, »»& Xi-j \S« time 



the water has liecome cold, the flowera will hi 
became erect and ftesh ; then cut of the code' 
ends, and pal them into cold water. 



JVodt tif Atlracti-ng Water. 
Hang a quantity of wool, tied looaelj together, 
down into a. deep well, about Hve or six yards troin 
the water ; leave it in that poBition through the 
night, and its weight will, in the morning, be greater 
by one-flJUi than it waa tbe evening bejfare. The 
additional weight will have been caused by the ac- 
cession of particlea of water trom tbe humid atmoi- 
phere. 



] 



"oprvfi^^^l 



Boil a piece of white muslin, or coUco, for a few 
minute)!, iq a solution of acetate of iron, and dry it 
stronglj near a fire. Having done this, rince it 
in water, and dye it black, by boiling it for a short 
time with a &w chips of logwood and water ; and, 
lastly, cieai' it of the superltuous dye, by rinsing it 
in water. Then sufier the dyed cloth la dry ogaui, 
and sprinkle it over with lemon-juice, or dilute mu- 
riatic add. It will then be seen, that, wherever the 
lemon-juice is applied, it will turn the dyed stuff' 
of a scarlet colour ; and in this manner any pattern 
y be produced upon a black ground, upon calico 
« cloth- 




Boil a piece of white muslin for a few minutes 
a Bolution of sulphate of iron, composed of on 
part of green sulphate of iron, and eight of water 
squeeze it out and dry it, Thew im^vcm'- ^.^i* 



spots, or any pattern you cliooae. with leinon-juiee i 
render it dry a^in, onil rinse it well in water. If 
the stufl'now be boileil with logwood chip* and in- 
ter, it will exhibit white spots upon a black gni— ' 



JSiperimenl to thcie the aeparatiim nf Bodut lif WeiflJ- 
Take a bottle with a long neck, and fill pari ol 
it with water ; take a glasa, and pour claret «nd waCn 
into it ; reverse the buttle with the bottom upvai4«. 
Ktoiiping the mouth of it with your fingeri thm 
dip the mouth within the giai», and Teniore (tw 
tinger : keep the bottle in that position for a timt^ 
and the wine will separate from the w.iter. ascend 
anri settle in the top of the bottle, and the walci 
will descend fi-om the hottle, and settle in the hoi' 
torn of the glass : the pass^^ will be apparent lo 
the eje, for you will see the wine, as it were in » 
small vein, rising through the water. 

Let the upper glass he wine and the lower wilef. 
there follows no motion at all; this separation «t 
the wine and water appears to be m&de by weipht. 
the water being made pensile, and a cnnsidersble 
weight of it in the belly of the bottle, siippoited by 
a BDiall piUiir of the same liquid in tbe neck of the 
bottle, it is this clrcunistance which seta the motim 
at work, for wine and water in a vessel will not «e- 
parate by long standing. 



To lleaeh Books 

ieoonie diseolou! 

If a hook, take oiT the bindinff, unsew tbe Icim 
and separate then ; place them m n ehallnv leaden 
vessel, with slips of common window glass inter' 
posed between them, so that the leaves or printa lie 
horizontally, without touching each other: or. a 
still better method is the fullowins:— Make a wood- 
en frnme, of about l\\e sV/.e o? "lVb \eira« w ^nts to 
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be blesched, and having placed upon it the slips of 
glass, let the leaves or prints be placed on the glass 
perpendicularly, about a line distant from each 
other. This bcong done, pour into the vessel the 
bleaching liouid, which is made by dissolving one 
part by wei^t of ozmuriate of lime, in four parts of 
warm water, and suffer the articles to be immersed 
in it for twenty-four hours; they may then be 
rinsed in soft water. By this process the paper will 
acquire a whiteness superior to what it originally 
poaseased. All ink spots, if any, will be removed ; 
but oil or grease spots are not anected by it. Cop- 
per-plate prints bleach more easily than letter-press. 



Cleaning qf Engravings, 

Put the engraving on a smooth board ; cover it 
tfainlj with common salt, finely pounded ; pour, or 
squeeze lemon-juice upon the salt, so as to dissolve 
a considerable portion of it ; elevate one end of the 
board, so that it may form an angle of about forty- 
five or fifty dep-ees with the horizon. Pour on the 
engraving boilin;^ water firom a tea-kettle, until the 
saU and &mon.juice be all washed off*; the engrav- 
ing will then be perfectly clean and free from stains. 
It must be dried gradually on the board, or some 
smooth sur&ce. fi dried by the fire, or the sun, it 
will be tinged with a yellow colour. 



»%^^i%^>%^ 



Tofimn a Lamp which Jloats on the Surfaoe qf Ute Oii 

which it consumes. 

Take a piece of common writing paper, and cut 
it in the form of a circle, of about three-eighths of 
an inch in diameter ; in the middle of which, make a 
small hole with a pin, and insert a small piece of 
soft cotton thread, raised nearly a quarter of an 
inch above the paper ; this serves as the wick of the 
lajnp, and, when lighted, has the effect of making 

X 



1 



'e nbout on the 9uT&ce of tbe 



> exhibit the Freamre of Fluids at iliffereni DepSu. 

_ ' The preasure of fluidn at very great depths i« 
finelv illuatrnted by mskin([ a. well corked emplj 
bottfe deaccnd to a j^nt depth, and then puUinfi it 
up again : hawever veil corked It may be, the cork 
is always found in the inside, and the botUe full of 

m water, when puUed up. 



ExpeHmenI vrith a Red-Itol Poker. 
The efieots (Commonly known by the appellatiDlii 
of mirase, and I'ata Morgana, nmy be completely 
imitated, ai Dr. WullBSlon haa shewn, by lookiiui 
a distant object along a red-hot poker, or thniu^ i 
saiine or saccharine solution, with water ani ^nlit 
of wine Abating on it. Fig. 34 ahews the ■ppeuance 
of a pin, and of the word POKER, when looting 
along the surloce of a red Jiot poker. 



Magtutia Experiment. 



Put on a board a pinch of iron filings, and so plaie 
a niBC"^ underneath the board, that its direction, if 
uontinued, would pasa tbrourii the nmlre of tbe 
part strewed with filings. Iii proportion as you 
agitate the board by E%ht concuaaions, jou will 
see the parttclea of filings disperse themoelvea do 
all aides, as if they were moved upon the radii of 
circle, leavii -■ -■ ■' - ■ 

and ranging 



e torn flLI I 
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PritmaHo Spectrum* 

The common optical instrument called a prism is 
a triangular piece of glass, through which, if a pen- 
cil of rays is made to pass, and thrown on a white wall 
or screen, an oblong spectrum is produced, which is 
Taiiously coloured, and it consequently follows that 
some of the rays are more refi^angible than others. 

The spectrum thus formed is, perhaps, the most 
beautiful object which any of the experiments of 
philosophy present to our view. The lower part, 
which consists of the least refrangible rays, is of a 
Hvely red, which, higher up, by msensible grada- 
tions, becomes an orange ; the orange, in the same 
manner, is succeeded by a yellow ; tne yellow by a 
green ; the upreen by a blue ; after which follows a 
deep blue or mdigo ; and, lastly, a &int violet. 

The PriamaHo TeMum. 

Cut out a circular piece of stout card-paper, on 
which paint the prismatic colours in the proper pro- 
portions, which, if the space occupied by the colour- 
ed ray be divided into 360 equal parts, the different 
colours will occupy the spaces as described at Fig. 
31. Fix an ivory peg in this piece of card paper, 
like a common tetotum, and, causing it to turn round 
rapidly, it will be found that no particular colour 
can be perceived, but that a light greyish colour is 
produced. 



Snow Spectacles 

Are made of wood, or solid bone, properly formed 
to cover the organs of vision, and tied on behind the 
head. They have two slits the exact length of the 
eyes, but very narrow, and can be seen through, very 
distinctly, and without the least inconvenience. 
They were invented by the Esquimaux, who call 
them their " snow-eves," the use of which preserves 
them fVom snow-blindness, a very dangerous and 



\ 
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painful malad;, caused by the action of tlie Hj^t 
strongly reflected from the anow, especially ia the 
spring, wiien the sun is considerably elevated above 
the horizon. The use of these eyes coiwilerahlj 
strnegthens the sight, and the Esquimaux are so 
accustomed to them, that when tbey hare a miod to 
viev distant objects, they commonly use them in- 
stead of spy-glasses. Surely, a more ineeniouB device 
never onginated among any untutored tribe. 



Paradox. 

How can twenty-four trees be planted, that there 
shall be twenty-eight rows, and four trees in each ? 

First, make a circle Fig. 33, which divide into 
eight equal parts, and inscribe twn eeometric squares, 
in each of which draw two diazan^; then draw tllB 
lines AB, AC, &c. froiu all tlie angles of both the 
squares; alter which, draw the parallels, ns per figure. 
and it will answer the conditions of the problem. 

Artificial Mmutrff. 
To remember any thing in history. See. a word ii 
formed, the beginning wEereof being the first sylla- 
ble of the things sought, does, by frequent repetition, 
of course draw after it the latter part, wfaid) is M 
contrived as to give the answer ! thus, in liiBtory> the 
deluge happened in the year before Christ 3348, and 
ia aisnifiea by the techmcal word DeUlok, del stand- 
infc for deluge, end ebA for the figures expressing 
the period, as hereafter shewn. The first thing, 
therefore, is to learn exactly the following aeries of 
vowels and consonants, wmcfa are to represent the 
numerical figures, so as to be able, at pleasure^ ta 
fbrm a technical vrurd, which shall stand for ant 
number, or to resolve a word already formed, Qivu— 



Here, a aiid b stand for 1, e and d for 3, and so on. 

These tetters are assigned Brbitrarily t- the re- 
(ipective figures, and may very easily be renlEiiAiered. 
The diphthone au being composed of a 1 and u 5 
itands for 6 ; oi for T, being Gompiised of o 4 and i 3 ; 
ou for 9, beinc composed d 4 and u 5. The dipthons 
ei will eaaily be remembered for B, being the initials 
of the vorcl. In tike manner, for the consonants, 
where the initiaU could conveniently be retained, 
tbey are mode use of to signify the number, as t for 
3, f for 4, B for 6, and n for 9, the rest were assigned 
without any particular reason. Thus, to remember 
the diameter of the orbit of the earth in English 
miles 1T3,1D2,?95, the technical word for which will 
be dorbter hoid-ase.poul ,- further let it he observed, 
that as z and y are made use of to aiffnify the cy- 
pher, where many of them meet together, to avoid 
repetition, let g stand for hundred, th for thousand, 
and m for miition ; thus, ug will be 100, ig 300, ong 
903, &£., ath 1000, oth 1000, &c. ; tor instance, aoU 
conter eaoklaum is the technical word tor the solid 
content of the earth 264,856,000,000 cubic miles. 

In the application thereof to chronolo)^, the ages 
of the world before our Saviour's time are generally 
divided into six ; the first from the creation to the 
deluge, the second from the deluge to the call of 
Abranam, &c. according to the fallowing periods : 

B^are ChrUt. 

The creation of the world 4004 

Thedeluge 2348 

The call of Abraham 1921 

£xodue, or the departure of the Israelites 

for Egypt 1491 

The building of Solomon's temple .. .. 1012 
Cyrus, or the end of the captivity . . . . 536 
All which is expressed thus : 

Cleolbo, DclBto*, Abflnefi, Ein/na, Temijie, Cy- 

The Koman letters signify the first syllable of the 
remarkable word, as Cre for the creation, Del the 
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deluge ; and those letters in italics Tepresent the 
figures p^<lie era, as set down in the table. 
Agim,i!^e two fbllowing lines : 

Nicsilcon-ari/ip/, Codsthemalmft, Epthcethene^, 
Challemar-endiola, Covijust-O7ti#, Cageopo-mon- 
sei/t. 

These two lines are a short historj of the first six 
fi^eral councils, and each syllable has its distinct 
signification. 

The first represents the place where it was held ; 
the second shews who was pope at that time ; the 
third, under what emperor; the fourth, against what 
heretic ; the fifth, in what year of our Lord ; for in- 
stance, Nicsilconariilffi!, nic, denotes the council of 
Nice ; sil. Pope Silyester ; con, the Emperor Constan- 
tine ; ari, the heretic Anus ; and tel, the year 325. 
The second memorial word Codathema/inJ, co, de- 
notes the council of Constantinople; da. Pope Damas- 
cus ; the, the Emperor Theodosius ; ma, tne Mace- 
donians, and teib, 381. The third, Ephcethenes^, 
Eph, the coundl of Ephesus; ce. Pope Celestme; 
the, the Emperor Theodosius ; nes, the Nesterians ; 
and fib, the year 431. 

This will be sufficient to giye the reader an idea 
of formixiff a key to assist the memory equal to the 
science oimnemonicks. 
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